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IMPROVED FEED WATEB HEATES AND FUBIEIEB. 

To the use of impure feed water, there is little doubt but 
that a large proportion of the constantly recurring boiler ex- 
plosions may be attributed. The history of those catastro- 
phes which have happened on the steamboats plying upon 
Western rivers shows that the majority have taken place 
when the streams were high and filled with Impurities, which 
last, often mingled with grease or oil, were allowed to enter 
the boiler with the feed. It Is very questionable whether 
exhaust steam, charged as it is with lubricating matter from 
the cylinder, should be permitted to come In contact with 
the feed water, since the grease, mingling with the impuri- 
ties held in the water, 
may easily form an 
insoluble substance 
which, settling on the 
bottom of the boiler, 
may cause the burning 
out of the sheets, with 
the attendant dangers 
thereupon, or at beat, 
with certain kinds of 
water, may establish 
foaming In the genera 
tor, likewise perilous. 

In the annexed en- 
graving is represented 
the Berryman feed wa- 
ter heater and purifier, 
an invention which has 
been In successful use 
for some time both in 
this country and In Eu- 
rope. It was patented 
as long ago as 1873, by 
Mr. R. Berryman, of 
Hartford, Conn. ; and 
since that date many 
cliaiiges have been 
made and Improve- 
ments added, until the 
manufacturers think 
they have about ex 
hausted all means for 
additional improve- 
ment. 

The illustration re- 
presents the device at- 
tached to an engine, 
showing all the connec- 
tions. A portion of the 
shell of the heater Is 
broken away in order 
to exhibit the shape 
and position of the 
tubes These last are 
made in the form of 
an Inverted U, and 
their lower ends are set 
in a tube sheet of cast 
iron varying from two 

to three Inches in thickness. The shell is composed of boiler 
plate, strongly put together and capable of sustaining as 
high a pressure as that to which any steam boilermay be sub- 
jected. The tubes are seamless and made of drawn brass or 
copper. Their shape prevents any alteration by contraction 
or expansion of the metal, and the mode In which they are 
set In the sheet renders It impossible for them to work loose. 

A is the exhaust pipe of the engine, through which the 
steam enters the V-shaped tubes in the heater, circulates 
through them, and finally Is conducted off by the pipe, B. 
The steam can then be utilized for warming a building or 
shop, or for any other purpose, the same as if it had not been 
directed out of its course. The area of the tubes is, in every 
case, at least twenty, five percent greater than that of the 
exhaust pipe, so that no back pressure on the engine is pro- 
duced by them. The chamber, C, is divided by a steamtlght 
partition, and the pipe from the blowcock, D, extends 
through this partition Into the water space around the tubes. 
The feed water pipe, from the pump, injector, or hydrant, is 
connected at E near the bottom of the heater, and the educ- 
tion pipe, which conducts water to the boiler. Is shown at F. 
A safety valve Is added to guard against excessive pressure 
within the shell. 

It is well known that the large majority of substances 
which form impurities In feed water will separate and de- 
posit themselves when the temperature of the water is raised 
to 186° Fah. and thence to boiling : provided, however, that 
sufficient time Is allowed for this to take place, that the wa- 
ter Is permitted to remain quiet, and that it Is kept under 
pressure, 



out In the Berryman heater. The capacity of the chamber 
Is so regulated that It contains sufficient water to keep up a 
constant supply to the boiler for full thirty minutes. This 
supply being retained at 210° Fah., and under boiler pressure, 
allows ample time for the Impurities to separate and deposit 
at the bottom of the heater, whence they are removed by 
occasionally opening the blow-out cock. There Is always 
about 100° Fah. difEerence between the temperature of the 
water at the top and that of the water at the bottom of the 
heater, so that the sediment, falling Into comparatively cool 
water', is not solidified, and therefore, being kept in solution, 
is easily blown out 




BERRYMAN'S FEED WATER HEATER AND PURIFIER. 

The water, being taken In at the bottom and removed at 
the top of the apparatus, is entirely free from agitation ; 
and as it Is pumped through the tubes with simply a check 
valve between it and the boiler, the same pressure acts upon 
it as upon the contents of the latter. 

We are enabled to glean some idea of the practical work 
ing of the invention from a large number of commendatory 
letters from users of the same, submitted to us by the manu- 
facturer. One writer says : •' The feed water, delivered to 
our boilers in its purity, has not only kept them clean but 
has entirely removed all of the old scale which incrustedthe 
flues." Another gives a highly favorable report after test- 
ing the apparatus very thoroughly on board a Mississippi 
steamboat. From one letter we learn that the heater main- 
tains the water at a uniform temperature of 206°, and a new 
boiler connected with It six months ago Is yet perfectly free 
from scale. Still another writer notes a saving of one third 
of his fuel , another states that hard lime water Is rendered 
as soft as rain water ; and thus we might continue giving ex- 
tracts from dozens of similar testimonials, received from both 
English and American users, all agreeing In the same excel- 
lent results. 

The reader interested can, however, obtain full particulars 
by addressing the manufacturer, Mr. I. B. Davis, Hartford, 
Conn. 



To destroy chinch bugs, put old pieces of rag or carpet in 
the crotches of the trees attacked. When the worms spin, 
as they will. In the rags, throw the latter in scalding water. 
All of these conditions, it Is claimed, are carried j The bugs can thus be killed by wholesale 



Wllbelm Bauer. 

There died the other day an inventor who was not entirely 
unknown In engineering circles in this country. We speak 
of Wllhelm Bauer, the German submarine engineer, who ex- 
pired lately at Munich, at the age of fifty-three. In him the 
now united Germany, for whose cause he fought in his 
younger days, has lost one of her most gifted inventors, who 
will now, when he Is dead, receive that recognition which he 
strove hard during his life to deserve, but which the world 
was slow to accord. Wllhelm Bauer was the son of a Bava- 
rian sergeant-major, and saw the light on December 23, 1832, 
at Dillengen, near Augsburg. His education was only of a 

limited description 
and he was at an ear- 
ly age apprenticed to 
a turner. But this oc- 
cupation did not suit 
his ardent tempera 
ment and desire for 
distinction, and he en- 
tered the Bavarian ar- 
tillery at the age of 
sixteen. Here he had 
the opportunity of ac- 
quiring a knowledge 
of mathematics,which 
he was ever eager to 
extend. On the futile 
war of independence 
of Schleswig-Holsteln 
against Denmark 
breaking out in 1849, 
Bauer was animated 
by a disinterested en- 
thusiasm forthe cause 
of the duchies, and 
was one of tiie first to 
enter the collecting 
Schl(;swig-H o 1 s t e i n 
army as volunteer. 
During the short peri- 
ods of respite in that 
struggle, he was able 
to follow his favorite 
studies. It is said 
that in his leisure 
hours he was fond of 
watching o n the coasts 
of the Baltic the gam- 
bols of the seal, how 
they rose to the sur- 
face and as quickly 
disappeared, and that 
their play gave rise to 
the idea of building a 
ship which, seal-like, 
would rise and sink, 
and which could be 
navigated under the 
water. After great 
pains and exertions, 
Bauer constructed a model realizing his idea, and this soon 
found such favor that he was able, by means of a subscrip- 
tion raised among the officers and soldiers of the armies of 
the duchies, to build a small ship according to his plan. 
Accompanied by two sailors he undertook ten submarine 
trips with the most favorable results ; but as the ship had 
been constructed on the most economical principles, Bauer's 
funds being limited, it sprung a leak during the tenth trial 
trip, and sank to the bottom of the Baltic. This happened 
on the 1st of February, 1851, at nine o'clock In the morning. 
The anxiety of the multitude waiting for the reappearance 
of the vessel may be Imagined, but It is impossible even to 
picture the terrible position in which Bauer and his compan- 
ions found themselves. During fully six hours they re- 
mained in the almost hermetically sealed compartment of 
the ship, which was filled with compressed air and Into which 
the water could not enter. Fortunately a happy idea struck 
Bauer in this emergency. He thought that if he were to 
suddenly open an exit to the great quantity of compressed 
air. It would rush out with great force. After the necessary 
preparations he placed one of the sailors close to the small 
hatch, closed tightly with glass. At the proper moment 
Bauer opened the hatch and the three were forced upwards, 
like, as Bauer expressed it, so many corks of champagne bot- 
tles, arriving safely at the surface of the water. This was 
at half -past three In the afternoon. The ship which he had 
named Fire Diver (Brandtaudier), and which was destined 
to serve as submarine fire ship, was of course lost ; but gen- 
eral attention was drawn to the young inventor, and King 
Louis of Bavaria, as well as Prince Albert of England, pa- 
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tronized him, so that he was able to build a new model, 
which was inspected by the Emperor of Austria. It was the 
intention to utilize the invention practically in the Austrian 
navy ; but the project had to be abandoned for the want of 
money experienced at that time by Austria. When, during 
the Crimean war, the English and French fleets invested 
Cronstadt, Bauer was invited by the Grand Duke Constantine 
to come at once to Russia and construct a ship which could 
be employed against besiegers. The ship was finished just 
when peace was concluded ; but Bauer undertook 130 subma- 
rine trips with it. A large pecuniary compensation had been 
accorded to him ; but as he did not comply with the demands 
of Russi an officials, he was exposed to many intrigues, and 
had almost to fly from Russia under the protection of the 
Bavarian ambassador. He repeatedly resided in London, 
and settled finally at Munich, where he continued his studies 
undisturbed. His name came again prominently before the 
public when he effected the raising of the Ludwig, sunk in 
the Lake of Constance. He earned a lasting name and honors 
by this feat, but at the same time contracted a severe affiic- 
tion of the gout, which grew worse with time. Paralysed 
and deprived of speech, he spent his days in a chair, but his 
mind, notwithstanding bodily infirmities, was as fresh as 
ever. He subsisted on a pension granted him by King Louis, 
until death released him from his sufEerings. — Engineering. 
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THE ENGLISH PATEKT BILL. 

The new Patent Bill, which lately passed the House of 
Lords, was withdrawn in the House of Commons, and has 
failed therefore to become a law. A great mass of petitions 
were presented against it, but none in its favor. The general 
object of the proposed law was, as we have heretofore inti- 
mated, to curtail and ultimately to abolish the granting of 
patents in England. The intended change appears to have 
roused the strongest opposition among the scientific and 
working people of England, but was favored by the aristo- 
cracy. 

The failure of the new bill leaves the present law in force, 
with all its excellent provisions for the granting and hold- 
ing of patents by American citizens and other foreigners. 
Among the provisions are the following : 

Any person may apply for, obtain, and hold an English 
patent for a period of fourteen years ; the patent remains 
good during this period, if the fees are paid, whether the 
patentee works the invention or not ; he is at liberty to do as 
he pleases in this respect ; no one may use the invention 
without his consent. 



Models are not required ; but full drawings and specifica- 
tion must be furnished by the applicant. 

The government grants a patent to every applicant, wheth- 
er the invention be new or old ; no official preliminary exam- 
ination as to novelty is made, but the applicant is expected 
to make his own examinations, all previous patents being 
printed and accessible. 

If the applicant takes out a patent for an old invention, 
one that is already publicly known, or has been previously 
patented in England, such patent will be worthless, as it 
will not be sustained by the English courts. But if the in- 
vention is new in England, the patent will be liberally con- 
strued and sustained by the courts. 

The British patent covers England, Scotland, Wales, Ire- 
land, and the Channel Islands, or a population of about forty 
millions of the most intelligent people in the world. 

The business connected with the obtaining of English pa- 
tents is easily transacted, while the postal and commercial 
facilities now existing between the United States and Great 
Britain are such that an American patentee experiences little 
more trouble in introducing and profiting from his English 
patent than from his home patent. 

Nearly all inventions that are worth patenting in this coun- 
try are equally valuable in Eagland. 

Circulars containing further information concerning En- 
glish patents, their cost, etc., can be had, free of charge, at 
the office of the Scientific American. 



THE IBBIGATION WOBES OF INDIA. 

Among the more remarkable engineering undertakings of 
the last quarter of a century, remarkable for their bold con- 
ception and sometimes for their blundering execution, must 
be numbered the irrigation works of India. And since the 
Indian government has announced the intention of devoting 
to the extension of such works, during the next fifteen years, 
the enormous sum of a hundred million dollars, it becomes a 
matter of no slight interest to know both what has been 
done and what is proposed to be done in this direction. 

The conditions, climatic and otherwise, which make neces- 
sary the expenditure of millions to correct the unkindnesses 
of Nature, are happily but little known in this land of abun- 
dant and timely rains. It is to be hoped that they never will 
be experienced ; though it must be confessed that, in some of 
the more fertile parts of the land, the drift of climatic change 
is as pointedly in that direction as it used to be in other 
parts of the world, once fertile and densely peopled, now de- 
serted and desolate. Ages ago, when Northern Africa was 
swarming with thrifty people, when Asia Minor harbored un- 
numbered paradises, when Persia was the garden of the 
world, their people would have scorned the idea that their 
lands could ever become the prey of drought and famine 
But such has been their fate. So in Northwestern and in 
North Central India, many seats of ancient power and civili- 
zation have become unfilled and tenantless through the fail- 
ure of genial showers ; and large areas, as in the lower half 
of the Punjaub and the adjoining territory of Scinde are 
scarcely habitable, except along the rivers, where irrigation 
is possible. To a less but still serious extent, the upper 
valley of the Ganges, a large portion of Central India, and 
the east coast of the Madras Presidency are made to sufEer 
from a scanty and somewhat precarious rainfall, and are 
even liable to witness famine following hard upon drought, 
except where irrigation has made them partially independ- 
ent of local rains. 

It is about forty years since the British conquerors of India 
began to take a constructive interest in the reclaiming of the 
formerly fertile parts of the country by means of irrigation 
works, first by the restoration of ancient works which had 
fallen into decay. 

From an early period the lowlands along the Indus and 
its five branches — which give name to the Punjaub — were 
saved, from the desiccation which befel the plains away from 
the river, by means of wells and inundation canals leading 
off from the natural water courses. These works were 
shallow trenches, unskilfullyplanned and rudely executed, 
from five to seventy miles in length, and fed by the surplus 
water of the rivers when swollen by the melted snow of the 
Himalayas. At a relatively early period, many of these 
canals were restored, deepened, and improved under British 
management, to the great advantage of the surrounding 
country. For the further alleviation of the same region, a 
much more ambitious series of irrigation works has been 
undertaken, of which more will be said further on. 

The earliest work of the sort undertaken by the English 
was planned and executed by Sir Arthur Cotton, of the Mad- 
ras Engineers. In the southeastern quarter of Madras, 
the rainfall, though double that of the Panjaub and Scinde, 
has long been slight and precarious. Various means were 
adopted by the native rulers to store up water against the 
time of need, chiefly by means of reservoirs locally known 
as tanks. Many of these tanks have fallen into ruin, still as 
many as 43,000 remain, with 30,000 miles of embankment 
and 300,000 separate masonry works. The same presidency 
contains also the most ancient specimens of a more ambi- 
tious class of irrigation works, consisting of extensive sys- 
tems of canals, fed from reservoirs formed by the damming 
of large rivers. The first great work of Sir Arthur Cotton 
was the restoration of one of these systems, by means of 
which fertility had once been given to the lower valley of 
the Cauvery river. 

In consequence of the gradual erosion of the bed of one 
division of the Cauvery, the stream which fed the irrigation 
canals had been almost deprived of its water, and the total 
ruin of the country, which depended on the canals, was seri- 
ously threatened. By means of an immense dam or anniciut, 
the water was set back into the old channel, the canals were 



supplied once more, and the irrigation of Titnjore was re- 
stored. Thousands of acres of previous waste were brought 
under tillage, and the productiveness of the whole territory 
was much increased. The value of the land was doubled, 
the annual profits of the cultivators were increased by near- 
ly $500,000, and the government land revenue was increased 
$350,000 a year, all by an improvement which cost only 
$400,000. 

So successful and beneficial was this work that Colonel Cot- 
ton was enabled to undertake a similar but more extensive 
operation for the improvement of the lower valley of the 
Godavery. This was the construction of a dam across the 
river, two and a half miles long, one hundred and thirty 
feet broad at the base, and twelve feet high. The dam was 
faced with heavy masonry, filled in with earth, and protected 
by an apron of massy stones extending seventy or eighty 
feet down the stream. A vast system of canals, adapted 
both to irrigation and commerce, is fed from above the dam. 
Altogether there are between 800 and 900 miles of artificial 
channel from which water is supplied to ground otherwise 
barren, and 50,000 boats and rafts are employed in convey- 
ing the produce to market. When the works are finished, 
1,000,000 acres will have been brought under cultivation. 
So far the works have cost somewhat more than $3,000,000; 
but this sum has been repaid more than twice over by the 
increased public revenue. Similar though not so remunera- 
tive works have been executed for the irrigation of the delta 
of the Eistna. 

While these works were in progress, the engineers of Ben- 
gal were employed in reopening and extending the Western 
Jamna Canal, giving life and verdure to 350,000 acres. In 
1848 was begun the Ganges Canal, with a main channel 348 
miles long, primary branches of 306 miles, and minor dis- 
tributaries aggregating more than 3,000 miles. The area 
over which it difEuses irrigation is 330 miles long by about 50 
miles wide. Its cost was $7,000,000. 

In the naturally rich and formerly populous region of the 
Punjaub, as already noted, a renewal of life and fertility is 
being effected by the Baree Doab. This canal leaves the 
Ravee — one of the five rivers — where it issues from the Him- 
alayas, and, passing the famous city of Umritser, strikes 
across the desert, and will eventually rejoin the Ravee after 
a course of 140 miles. On its way, it throws ofE branches 
right and left, the length of which gives the whole work 
(exclusive of minor distributaries) a length of 357 miles. 
The area expected to be irrigated is 650,000 acres. 

In the adjoining province of Scinde are also large tracts of 
once productive and well peopled couotry, now a desert, 
whose productiveness might be restored by the improvement 
of the old and the construction of new irrigation canals. It 
is therefore proposed to re-water the country — the valley of 
the Lower Indus — by means of four systems of canals : an 
ambitious scheme, which will probably be carried out sooner 
or later, converting hundreds of miles of waste land into 
fertile fields. 

Many otherirrigation schemes are in various stages of de - 
velopment in India, some of great magnitude. Among these 
may be mentioned the operations recently begun for turning 
eastward a portion of the waters of the Sutlej, to restore to 
its ancient condition an immense area, once richly produc- 
tive, but on which the desert has lately been fast encroaching. 
Still more important are the works which have been going 
on for several years in Orissa, to compel the rivers Brah- 
minuy and Mahanuddy to fertilize the deltas which their 
inundations have heretofore periodically devastated — works 
on which $6,000,000 have already been expended 

Though not always wisely planned or economically execu- 
ted, the irrigation works of India have been, even in a com- 
mercial sense, paying investments. Some of them have 
been extremely remunerative, yielding to the government 
exchequer, in water rates, increased rent of land, and other 
revenues,a liberal percentage on the capital invested in them. 
For example, the Cauvery canals are reputed to pay 33^ per 
cent on their cost , the Godavery works 45 per cent, the 
Kistna 16 per cent, the Western Jumna 30 per cent. In or- 
dinary years the Ganges Canal, which was unnecessarily 
costly, pays barely 3 per cent ; but in the rainless autumn of 
1860, it was the means of saving grain crops enough to keep 
alive more than a million people, who must otherwise, if left 
to themselves, have perished from hunger; thus saving to 
the State not only that number of lives, but the necessity 
of a proportionate remission of rents and a vast expenditure 
for the relief of insolvent tenants. The Baree Doab, in the 
construction of which some stupendous blunders were made' 
pays 5 per cent. The unfinished Orissa works have not yet 
begun to be remunerative. Still, as a possible preventive of 
the horrors of a famine such as scourged the district in 1866, 
the vast sum thus far expended cannot be said to be an un- 
profitable investment. 



IS EDUCATION FOB CITLTITBE OB FOB USEf 
The interests of education and of educational institutions 
will occupy a large share of attention during these summer 
months. And while the universal commendation, by friends 
and interested parties, of ffood, bad, and indifferent alike, 
which conveys the false impression that there is not an in- 
efficient school or instructor in the land, is a topic worthy of 
serious consideration, we pass it to notice the question as to 
the real object of education. 

Many of our best educators sneer at the idea of making 
education commercial — at looking to the practical in its pur- 
suit ; and in our highest educational circles, these things are 
considered beneath the dignity of a real student. This idea 
has been so eloquently and beautifully expressed by President 
Capen, of Tufts College, in his recent inaugural address, 
kat we quote it as a sort of text for the remarks we wish 
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to make. On the " Purpose of the American University," 
he says: " First of all it purposes culture, pure and simple, 
and this, too, for its own sake. All other objects are sunk 
from view. It assumes that learning is the highest and 
noblest of temporal pursuits, that it is even removed from 
the common range of temporalities, and linked by a myste- 
rious process to the ineffable and eternal. Hence, it aims to 
present learning in the guise of a fair and beautiful maiden 
to whom youths are invited to pay their court, as to one who 
will hold sweet and delightful converse with them and never 
deceive them or lead them astray." With no purpose or de- 
sire of raising a personal issue, we use this simply as a fair 
exponent of the views now held by those highest in authority 
and influence in the field of education. 

Culture, we admit, is indispensable ; but is the real object 
and end of culture for its own sake? Is it not rather for 
some greater good it wiU gain for self and for others? If we 
strive for the pure and simple culture, with " all other ob- 
jects sunk from view," wherein is the individual or the 
world benefited? What is culture, thus limited, but unpro- 
ductive capital, and why is not this as unwise in intellectual 
as in political economy ? A horse trainer exercises his young 
horse regularly and judiciously ; but does he do it simply to 
make a trained horse of his beast? Does he not rather do it 
because he knows a well trained horse will be of more ser- 
vice to him than an ill or untrained horse ? Gymnastic ex- 
ercises tend to the development of physical strength, but do 
we consider him remarkably wise who has the ultimate end in 
view simply to gain the organic strength? And does not 
thislimitedidea of culture make it mere intellectual gymnas- 
tics? If one is more brilliant and instructive in conversation, 
stronger for any work in which he may be engaged, a more 
efficient and better friend, neighbor, or citizen, his culture 
has its use. But genuine culture may still exist if it accom- 
plish none of these things. The possessor of it may be hon- 
ored in the traioing school, but on his entrance into active 
life, he is staggered by the question : " What can you do?" 
and may fail to answer it all his future life. He is like the 
good gymnast who would insist that he is qualified for any 
manual or physical employment because he possesses strong 
and well developed muscles. 

The shortsighted policy of giving attention to nothing that 
has not an immediate and remunerative money value — the 
penny wise and pound foolish policy — and that which can be 
influenced by no higher consideration than a pecuniary one, 
we most heartily despise. But if its end and aim and the final 
result are not beneficial in some way, we are forced to urge 
the unpopular and vulgar query; What is the us« — cut bonof 
Most Science has practical value because it tends to enrich 
and benefit mankind. Some is called pure science, and is 
fascinating to its disciples for the very reason that it is " re- 
moved_£rom the common range of temporalities," and is en- 
tirely uncontaminated with anythiog of a practical nature. 
A learned Professor of Zoology in a famous institution not a 
thousand miles from New York, at the close of an exhaustive 
lecture on some of the cranial nerves, gave a good illustration 
of this, in reply to a question as to the office of these nerves, 
by saying he could not tell, as he had no interest in knowing 
their use, and suggested that a physician had to do with 
such questions. Such topics as these contribute to general 
culture in its purity, and it is said by the really wise (!) that 
none but the worldlywise and shortsighted would interdict 
them. Many questions of interest to the student arise in the 
progress of public scientific undertakings, as State geologi- 
cal and natural history surveys, which do not directly ben 
efit the people who authorize these surveys. And in one of 
our Western States, the legislators had the wonderful provi- 
dence to direct their State Geologist to exclude theories from 
his report, and to record only facts. We can hardly conceive 
of any question connected with the laws of Nature which 
must not be, either at present or ultimately, of benefit to 
mankind in one way or another ; but if it could be shown 
that such exists, we ask, in all candor, why not leave it, and 
give the attention to such investigations as have other re- 
commendation besides the fact that they merely contribute to 
pure culture ? 

There may be something defective in the notions of those 
who desire only the practical in education ; and on the other 
hand, there may be a little error in the ideas of those who rid- 
icule this course. One seeking the purely practical may be 
unsymmetrical, or a one idea man, from studying only what 
he wants to use ; while by the opposite course he may be a 
bookworm, or, in his efforts to embrace the whole field of 
learning for the sake of culture, be necessarily a mere smat- 
terer in all. If the age of Methusaleh were ours, it might be 
reasonable to expect proficiency in an extended range of sub- 
jects ; but in our short lives, we can reasonably look for the 
result by pursuing the line of study that is most congenial. 
In other lines one labors at a disadvantage which is as un- 
wise in intellectual as in physical pursuits. We can see no 
good reason why that division of intellectual labor, which 
will give to each the work at which he can accomplish most, 
is not as wise as a similar division of physical labor. There 
is no great wisdom in working at a disadvantage, either with 
the hand or the head, when this can be avoided. The toil 
we hate is the more fatiguing and less improving in one case 
as well as in the other. And since the opportunities for re- 
search on any one subject are unlimited, and a thorough 
knowledge of one necessitates a general knowledge, at least, 
of all allied subjects, who shall say that just as much culture 
and breadth of metal power cannot be acquired by pursuing 
only those studies which bear directly on one's chosen ob- 
ject of pursuit ? A blacksmith or farmer has no need of re- 
sorting to gymnastics to gain strength and skill for his pro- 
ductive work ; and cannot a student gain the requisite strength 
of mind for his life work, in his chosen field as well as out of 



it ? The mental stimulus which accompanies work in the di- 
rection of one's interests tends to greater success in this way 
than can be gained, under ordinary circumstances, when the 
attention is called to topics which suggest no definite object 
besides that of general culture. If culture is the first and 
highest object, it would seem consistent with this view to 
make those studies, which are considered most conducive t 
culture, compulsory in the curriculum, regardless of any prac 
tical benefit. But, instead of this, there is a marked and 
growing disposition to increase the ratio of elective to re- 
quired studies in the graduating courses of our best colleges. 
Unless the student is guilty of the unmanly practice of 
choosing a study simply because it will gain for him the 
highest " mark" with the least possible effort, he is likely 
to enter with more zest upon chosen work, in which he has a 
definite object, than when he has no clearly defined purpose 
in view. For instance, one will study more closely — and 
hence gain from it greater culture — something he intends to 
teach, to use in conversation, for the platform or the press, 
or to put to some other definite use ; and his interest and men- 
tal activity will be excited, as a rule, just in proportion 
to his estimate o f the practical benefit resulting from it in the 
future, to himself or to others. The reason why so many are 
graduated from our institutions of learning, with compara- 
tively little or no knowledge of the subject over which they 
have passed, is doubtless that, having no definite object for 
study,'iiside from the name of being a graduate, the results 
of general culture are too visionary and uncertain to afford 
stimulus to sustained and successful efforts. Hence we 
claim that, since all are by nature averse to labor, every 
stimulus that is laudable should be furnished to aid the stud- 
ent to the largest endeavors. A favored few may find suffi- 
cient incentive in the mere desire to know ; but even in this 
case, mental activity and success will be increased if, in addi- 
tion to this praiseworthy desire, there is also a clear percep- 
tion of some beneficial result which will follow the fact of 
knowing. 

Is it strictly correct to assume that learning is the highest 
and noblest of all temporal pursuits? If, to make it thus, it 
must be removed from temporalities, and linked to the ineff- 
able and eternal, it would seem to be no more a temporal pur- 
suit than heart culture, and is not the latter higher and no- 
bler than head culture? There seems to be a natural order of 
development in the objects which, at different periods, have 
been held in highest esteem by mankind : from muscular 
power, through wealth, to intellectual attainments : and we 
trust the time may dawn ere long, when one with the highest 
and purest motives, other things being equal, will be looked 
upon as having attained a higher and nobler object of pur- 
suit than physical strength, wealth, or mental culture. 

The idea of presenting learning in the guise of a fair and 
beautiful maiden to whom youths are invited to pay their 
court, and with whom they may hold sweet and delightful 
converse, is a very beauti f ul and attractive one ; and yet, if 
this is for its own sake, what is it but elevated and innocent 
pleasure-seeking — a sort of butterfly existence? There is 
pleasure in gymnastics or physical culture, so there is in 
mental culture ; but if either is sought simply for the pleas 
ure it affords, why is the seeker of mere pleasure in this 
particular way so much more exalted than the pleasure- 
seeker in any other way ? 

It probably will not be denied in theory, however much it 
may be in practice, that the highest ideal of life is that " no 
man liveth to himself," and that he is noblest of all who 
does most for others. The best servant is the greatest. 
With this truth accepted, it is evident that the primary ob- 
ject of education, and of all effort, is to qualify one's self for 
the greatest and most effective service to mankind, and to 
succeed in the performance of this service. This will neces- 
sarily bring all desirable secondary objects with it. 

m *mt m > 

SFIBIT BIFLE PBACTICE. 

The papers contain an account of a so-called elaborate in- 
vestigation of a materialized spirit, which recently took place 
in St. Louis, Mo. The medium was one W. C. Clark, who 
pretends that he has a band of thirty-two disembodied spirits 
about him, some of which he can materialize by the odic or 
mesmeric force in him. During this materialization, the 
medium was tied up in a closet, and the room darkened; 
when, after a little while, a curtain was withdrawn, expos- 
ing a part of the interior of the closet, in which then the 
ghost or materialized spirit was seen. As it was suspected 
that, in this case, the same kind of deception was employed 
as in the Katie King affair, namely, that a real person of 
flesh and blood acted the role of the spirit, it was suggested 
that a crucial test would be to fire at the spirit with a loaded 
musket, as a real spirit could not be hurt by such an experi- 
ment. Mr. Clark having asserted that his materialized spirits 
were no deceptions, but real spirits, and could stand such a 
test, he received from an able marksman the following formal 
challenge : 

St. Louis, Aug. i, 1875. 
Mr. Clabk : Dear Sir ;— Having attended a sSance given by you, 
and having seen the wonderful materializations, I willgive you fifty 
dollars to produce one face at the aperture, If you will let me, or 
any person I may name. Are a shot at It with a rifle. If it Is a spirit 
face It cannot hurt It, and It will satisfy me It is not you with a mask 
on your face. My conditions are that you will disrobe yourself and 
put on clothes I shall produce, and permit me to fasten you to the 
bottom of the cabinet. Yours, respectfully, Hbinhy Timkens. 

This was accepted by Mr. Clark. On the appointed even- 
ing, August 8, he was divested of all clothing, and other 
clothes brought by Mr. Timkens were put on him ; he was 
tied down to the bottom of the cabinet by ropes passed 
through holes ; a black curtain covered a window at which 
the ghost was to appear ; the window was located on one 
side of the medium ; the string to open this curtain was 
placed within reach of Mr. Clark. The cabinet was closed 



and the lights turned down ; and after a period of pain 
ful stillness, the medium asked the audience to sing, and 
they did so with a will. After they had finished several 
songs, a loud knocking was heard, which slowly became 
more gentle, and then ceased. After three quarters of an 
hour, during which nothing happened but an occasional 
spasmodic knock, a painful cry was heard in the cabinet, the 
black curtain was withdrawn, and a face appeared at the win- 
dow. It was that of a girl with blue eyes and brown hair. 
The face was instantly seen by all present, and is described 
as having fixed features and other characteristics of a mask. 
" Fire," said the voice of Mr. Clark in the cabinet ; and Mr. 
Timkens, who had before pointed his rifle at the center of 
the window, pulled the trigger, and the ball passed through 
the face and lodged in the back partition of the cabinet : 
while the face remained at the window unmoved for about a 
minute longer, when it was concealed by the black curtain, 
which was drawn over the opening. 

The account is very minute in details about the inspec- 
tion of the cabinet, and the ropes with which the medium 
was tied ; audit especially reports all which the latter said con- 
cerning his fatigue and the emanations from his own spirit 
and the other spirits he controls ; but no means appear to have 
been taken to get hold of the mask, which was doubtless the 
thing used. 

The same parties (the Holmes') who exhibited the Katie 
King materialization in Philadelphia were recently exposed 
in Brooklyn, where a company of spiritualists themselves 
found out the deception practised by masks, which were ex- 
hibited before a curtained window, as at St. Louis. Such a 
mask, of course, would not be hurt much by a ball ; but 
there are other more scientific and refined methods of practis- 
ing these deceptions, such as optical contrivances, which can 
be made to give images which are perfectly visible and total- 
ly intangible. 

Any one who has seen the perfect illusions produced by 
the stereopticon, which is nothing but an improved magic 
lantern, or with the megascope, by which the perfect image 
of solid bodies may be thrown on smoke, vapor, or dust, 
can understand that the so-called materialization trick can be 
easily performed by such means. Such an image, falling on 
a black curtain, is invisible; but on a white translucent 
smoke, its resemblance to a real body is such that it is next 
to impossible to distinguish it, except by an investigation 
during the exhibition of the image, the investigator placing 
his head in the opening, and looking around to see where the 
machine is, from which the light forming the image proceeds. 

Persons unacquainted with these and similar resources ef 
physical science, which are increased in number and im- 
proved almost daily, are of course utterly incompetent to 
investigate the means by which tricks of this kind are prac- 
tised ; and their conclusions as to the absence of any decep- 
tion are of no account whatsoever. The above is only one of 
many illustrations of cases where the nature of the decep 
tion remains undiscovered, simply from the deficiency of 
knowledge and aouteness of those witnessing the perform- 
ance. 



THE EEELY MOTOB DECEFTIOIT. 

Most of the newspapers in Philadelphia, the home of the 
pretended New Motor, have refrained from any condemna- 
tion of the Deception. The Public Record is, however, a 
notable exception. The proprietors of that journal, which 
by the way is one of the most widely circulated dailies 
in the country, have put themselves to considerable trouble 
in collecting information, which has been presented to their 
readers in a series of able and exhaustive editorials. The 
effect of these articles is to place the grossness of the De- 
ception in such a strong light that its aiders and abettors will, 
to say the least, be rendered uncomfortable. These people 
confess to having obtained large amounts of money, paid by 
credulous persons who were made to believe in the verity of 
the thing. The principals are doubtless liable to indictment 
and trial for obtaining money under false pretenses , and it 
will not be very surprising if some of the victims move in 
the matter before long. 

It appears from the researches of the editor of the Record 
that the attempts to procure patents on the Keely motor 
have failed. In all doubtful cases, the Patent Office has the 
right to require the applicant to produce a working model 
or machine ; and this was required of Keely, but he could 
not bring forward the model, and had to abandon his case. 
But this did not prevent extensive commercial dealings by 
the Keely people. The Record states that the Patent Office 
books exhibit " no fewer than thirty-four documents rela- 
ting to the transfer of interests in the following named in- 
ventions : " Independent fly wheel, " " hydro pneumatic pul- 
sating vacuo engine," " globe motor," " dissipating engine, 
multiplicator, or generator," " automatic water lift." The 
first assignment is dated July 11, 1871, and the last Febru- 
ary 15, 1875. Eighteen different parties have been engaged 
during this time in buying or selling interests in this inven- 
tion, and this does not include the subscribers to the stock. 



Common coal oil is an excellent mosquito bar. Drop a lit- 
tle on a piece of cotton, squeeze as dry as possible, and lub 
over the exposed portions of the body. The smell of the oil 
disappears in about five minutes, and no mosquito will alight 
upon the anointed places. This is said to be better than pen 
nyroyal essence for the same purpose. 
» <■» » 

Do NOT kUl the toads. In Paris, they are sold at fifty cents 
a dozen, in order to protect vineyards and gardens from in- 
sects. A toad will swallow the biggest kind of a tomato 
worm. 
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THE BBITI8H ARCTIC EXPEDITION. 

We have so recently given to our readers full accounts of 
the nature and purposes of the arctic expedition which has 
just sailed from England that no reca- 
pitulation is necessary in describing the en- 
gravings on this and the following page. 
The first is a portrait of the commander, 
Captain George Strong Nares, of the Alert, 
the leading vessel of the expedition. He 
entered the Royal Navy in 1845, having 
gained the annual naval cadetship given- as 
a prize of merit to the boys of the Royal 
Naval School at New Cross. He served in 
the Canopus, in the Channel squadron, un- 
til 1848, when he joined the Havannah, 
and served three years in her on the Aus- 
tralian station. Having returned with his 
vessel to England, he was appointed mate 
of the Resolute, employed in the arctic ex- 
pedition of 1853, under Sir Edward Bel- 
cher. With this ship he passed two win- 
ters in the ice. Upon the return of that 
expedition, he beeame gunnery lieutenant 
of the Glatton, an ironclad vessel of im- 
mense armament. He afterwards held a 
similar post in the Conqueror, under Ad- 
miral Sir Hastings Yelverton. When the 
present system of training naval cadets was 
instituted. Lieutenant Nares was placed in 
charge of those on board the Britannia, 
under the late Captain R. Harris. He held 
this appointment till promoted, in 1854, to 
the rank of commander. With that rank 
he served in the Boscawen training ship at 
Southampton, and in the Salamander and 
the Newport, surveying vessels. In the 
Newport, Commnnder Nares made a survey 
of the Gulf of Suez and of the entrance to 
the Suez Canal. He had made himself 
known to the public and to the profession 
as author of an excellent treatise on' sea- 
manship, including the fitting and rigging 
of ships, sailing, management of boats, 
etc. In December, 1869, Commander Nares 
was promoted to be captain, but retained 
command, in the Shearwater, of the Med- 
iterranean survey. This he left in 1873, 
when appointed to command the Challen- 
ger in her voyage of scientific investigation 
round the world. Captain Nares took the 
Challenger, whose voyage of discovery has 



led to many important results which have been duly chron- 
icled in our columns, to Australia and the Indian and South 
Pacific oceans ; but when his ship reached Hong-Kong, early 




CAPTAIN a S. NABES. 



in this year, he was ordered home to take command of the 

arctic expedition. 

Our next engraving contains accurate representations of 
the principal apparatus and appliances, 
most of which are new inventions, the re- 
sult of experience gained in previous expe- 
ditions. The list is as follows : 

1. Ice crusher, with leather handle, S feet 
6 inches long ; 3, ice gouge, 8 feet long ; 3, 
ice chisel ; 4, ice point ; 5, ice drag ; 6, pick- 
ax, weighing 6 lbs. 14 ozs. : 6a, ice ax, 
weighing 8 lbs. ; 7, snow knife (in case) ; 
8, blasting tin ; 9, ice anchor, kept in four 
sizes ; 10, dispatch tin, in different sizes, 
fitting one within another ; 11, water bottle, 
with leather mouth and cup ; 13, pemmican 
hatchet ; 13, harpoon ; 14, harpoon gun, the 
harpoon dotted in position ; 15, rum can, 
with drinking cup fitted on top ; 16, canvas 
knapsack, to be fitted over the shoulder by 
a strap ; 17, snow shoe ; 18, small sledge of 
four snow shoes lashed together ; 19, whale 
boat, 25 feet long; a, row lock, ft, catch for 
main sheet; 30, ice boat, 30 feet long; 31, 
punt, 13 feet long ; 33, cooking apparatus, 
into which fits (23) the stew pan, and inside 
this fits (24) the kettle ; 25, ladle for the 
same ; 26, tent for eight men ; 27, front of 
the tent; 38, back of the tent; 29, duffle 
sleeping bag. Most of these articles explain 
themselves, but special mention may be 
made of the ice tent (26), which is shown 
pitched, ready for use. It accommodates 
eight men, the officer lying furthest in, the 
men lying heads and heels, with the cook 
for the next day nearest the door, which it 
is his duty to make fast ; and he lies here 
because it devolves on him to get up in the 
morning and prepare breakfast in advance 
of the rising of his comrades. It is the pri- 
vilege of the man who has come off duty as 
cook to lie next the officer. The sleeping 
equipment for use in this tent consists of 
various strata. Next the ice is an India 
rubber sheet, covered with a thick robe of 
soft felting; on this the men lie in tlielr 
sleeping bags of the same material, inside 
which they get, " all standing," for there Is 
no undressing on sledge journejs ; and over 
all there is another duffle robe. The cook- 
ing utensils (23. 33, 34, 25) pack into very 
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small dimensions, the fuel used being stearine, spirits of 
wine, or tallow. The harpoon gun (18, 14) will be fastened 
on a swivel at the bow of a whale boat. Its length is four 
feet, and it is made of the finest steel. The gun, though 
single-barreled, has two nipples to the lock, to avoid the 
chance of a cap missing fire. 

While traveling with the sledges, each man will be sup- 
plied with a water bottle, resembling an ordinary spirit flask 
in shape, but with the mouth and cup covered with a leather 
coating for the purpose of protecting the mouth from cold 
contact with the metal. The bottles will be replenished 
from the condensers, and the water will be kept in a fluid 
state from being carried in the bosom. 
The sledges will also carry a supply of 
rum of extra quality ; but this will only 
be used in cases of emergency, as it has 
been ascertained that the best antidote 
against the polar temperature is not 
spirit, but oleaginous food, of which 
pemmican is a highly nutritious and 
concentrated form. 

Our next illustration (Fig. 3 ) shows 
the form of sleigh specially designed for 
this expedition. It is intended to ac- 
commodate two officers and eight men, 
and to carry provisions for a journey of 
seven weeks. Above the sleigh are 
shown (1, 3, 3) a gage, chisel, and hooks 
for cutting through the ice. 

Fig. 4 shows (1) the substantial 
sleigli intended to convey provisions, 
etc., to the depots to be established 
along the route. No. 3 is an ice drill. 
No. 3 a snow knife. No. 4 a grapnel or 
drag. No. 5 a snow shoe or skate, and 
No. 6 an ice anchor. In this engraving 
is also shown an ice saw and the man- 
ner of manipulating it. 

Our next engraving (Fig. 5) exhibits 

sailing sleigh, intended for use when the wind is favora- 
ble ; and the rigging is clearly shown. If these sleighs ever 
attain any such speed as is common on the Hudson river with 
ice boats, a very careful lookout will be necessary to prevent 
officers and men being engulfed in the fissures in the ice. 

Each sledge will carry its cooking apparatus, shown in 
our sixth and last engraving. Where more is required, the 
apparatus will be of two kinds, one being formed entirely of 
metal, and the other being of wood, with an inner and outer 



petroleum is directed on to the surface of the burning coal ; while the edges of the sun and planet were apparently over 



the gases are thus mixed in the nascent state, and, to still 
further ensure their thorough mixture at a high tempera- 
ture, they are passed through a chamber formed of fire brick, 
with small spaces between the bricks, heated in the manner 
of a Whitwell hot blast stove ; this ensures a thorough mix- 
ture at an exceedingly high temperature. 

The charge which has been used in some of the works 
using this process has been about 380 gallons crude petrole- 
um and 3,600 lbs. anthracite for the production of 70,000 
cubic feet of illuminating gas, the total cost amounting to 
56 to 60 cents per 1,000 feet. 





5.-SAILING 

sheathing ot tin, and having a receptacle on the top for con- 
densing snow, which thus ensures a constant supply of pota- 
ble water. The cooking stoves are circular, the heat being 
obtained by burning either spirit or stearine ; and by an ad- 
justment of saucepans, one upon the top of another, both 
pemmican and preserved potato or other 
condiment can be cooked at the same 
time. The whole is protected from the 
weather by an envelope of thick woolen 
cloth. 



Fig. 3.-ARCTIC SLEIGH. 

This promising improvement in gas-making has passed the 
stage of mere experiment, and appears to have entered that 
of practical success. Warned by the fate of several naphtha 
and petroleum processes brought out with many promises 
and small performance, the inventor of this process and his 
friends determined to thoroughly test this invention on a 
practical scale before giving it publicity. They erected their 
first gas works at Phoenixville, Pa., a place of some 10,000 
inhabitants, and have since put it in operation at several 
small towns. It is, we understand, successfully working at 
each of these places, at Phoenixville having now, for eigh- 
teen months, lighted the town to the general satisfaction. 
The cold of the past two winters has affected this gas no 
more than, if as much as, ordinary coal gas, and, conse- 
quently, the fixedness of this product appears to be fully 
established. 

To demonstrate the adaptability of the system to the light- 
ing of large cities, works were established by arrangement 
with the Utica Gas Light Company, and we are informed 
that, for the past three months, the city of Utica has been 
lighted exclusively with gas made by this process ; and we 
understand the Gas Light Company is so well satisfied with 
the results that it proposes to adopt it permanently. Not 
the least item of saving effected by this process is in labor. 
But two men — who are common laborers — are employed at 
the Utica works, and their time is but partially occupied ; 
the addition of one more would suffice for a production of 
four times the present supply. The cost of the gas in the 
holder is claimed to be not over one half that by the old 
method, while the quality of the light is very satisfactory. — 
Engineering and Mining Journal. 



lapped, the black disk of the latter not merely stood out in 
strong contrast on the white disk of the solar photosphere, 
but the outer portion of the planet was still plainly visible 
on the reddish background of the chromosphere. Moreover, 
when the black disk had entered to at least the distance of its 
radius on the solar surface, the exterior segment became 
surrounded wi'h a thin luminous halo, supposed to be due 
to the refraction of solar light in the atmosphere of Venus. 
The practical object in which the observation of the phe- 
nomenon may result is the rendering possible of observations 
of transits of Venus when the planet passes behind, as well 
as when it crosses before, the sun. For 
if the very weak reddish light of the 
chromosphere, which forms the corona 
about the sun, contrasts sensibly with 
the black of the planet in conjunc- 
tion, the brilliancy of the planet in op- 
position and in full phase will afford 
even a greater contrast. It is true that 
the apparent diameter of Venus is near- 
ly six times less in opposition than in 
conjunction ; but it is certainly sufficient 
to render the planet visible as it crosses 
the chromosphere, and this even when 
a portion of the solar disk comes into 
the field of the telescope. The accura- 
cy of the data obtained by these obser- 
vations would be about six times less 
than that of observations similar to 
those of last December, owing to the 
greatly increased distance of the planet 
from the earth in the former case. But 
for the same reason, the passages be- 
hind would be more frequent, for they 
take place for oppositions six times fur- 
ther from the orbital node. This fre- 
quency, M. Philippe Breton (to whom 
the credit of the foregoing suggestions 
is due) thinks would compensate for the lack of accuracy ; and 
he further points out that the comparison of observations of 
transits before and transits behind might add to the precision 
of the measures which we now possess of the elements of 
both sun and planet. 

The next transit behind the sun will take place in 1878, 
and will be followed by four others at intervals of eight 
years, the last occurring in December, 1910. After that 
year, two centuries will elapse before another series of eight 
or nine passages will take place, among which series will be 
included two transits before the sun. 

If, therefore, there be anything useful, which seems pro- 
bable, to be gained by observing these back transits, prepa- 



Xranslts of Venns behind the Snn. 

The observations of the transit of Venus made in various 
parts of the world last December have adduced, among other 
important ^ata, one fact both novel and unexpected. This 




Hg. 6.-C00KING UTENSILS. 

rations for the next one should not long be delayed. Four 
of the present series, those of 1846, 1854, 1863, and 1870, 
have already passed. They might have been utilized for 
perfecting the observations for the transit before the sun of 
1874, just indeed as the one of 1878 may yet be with refer- 
ence to the transit of 1883. 



A Jiew lilKbtlng'and Heatlns Gas. 

It would appear as if a practical suc- 
cess has been attained in the process in- 
vented by Mr. T. S. C. Lowe, of Nor- 
ristown. Pa. His method consists in 
producing, from anthracite and the de- 
composition of steam, a gas of very high 
heating power, and then enriching this 
by means of crude petroleum when the 
gas is to be used for illuminating pur- 
poses. The anthracite is charged in a 
small cupola of, say, 3^ feet in diame- 
ter, the bed of coal being kept from 3 
to 4 feet deep. When fairly ignited, 
the base is closed, and superheated 
steam is admitted through tweers a 
short distance above the grate bars ; the 
steam in contact with the burning coal 
is decomposed, and the gas produced is 
a mixture of hydrogen and carbonic 

oxide. The cost at which this excellent heating gas is pro- 
duced is very small indeed, and its application in metallur- 
gical processes and for domestic use offers many important 
advantages. Of course it is in this state entirely unsuited 
p illuminating purposes. To enrich it, a small jet of crude 




Fig. 4.-ARCTIC TOOLS, ETC. 

is that, with the powerful glasses with which the observers 
were provided, the disk of Venus appeared clearly defined 
in black upon the chromosphere which surrounds the sun 
before the first contact and after the last. Between the first 
and second contact and also between the third and fourth, 



Salicylic Acid. 

In our paper for August 14, page 96, 
we gave an account of the chemical for- 
mation and nature of this excellent dis- 
infectant. The following information 
concerning its uses is furnished by Dr. 
E, R, Squibb, of Brooklyn, N. Y. 

"It is used for medical and surgical 
purposes, either dry or in solution. 
When used dry, it is sprinkled on to 
wounds, ulcers, or dressings in the form 
of very fine powder, in very small quan- 
tities, either simply powdered, or mixed 
in various proportions with some diluent, 
such as starch. When used in simple 
solution, either for spraying surfaces,or 
for washes or gargles, it is used in tepid 
solulion of about 1 part to 300 parts of 
water. Where stronger solutions are 
required, for washes, gargles, or to 
moisten dressings, 1 part of the acid 
and 3 parts of phosphate of sodium to 
50 parts of water have been used. 
When applied to wounds it appears im- 
mediately in the urine. 

Its alleged advantages over all other 
antiseptics are : First, that it is far more powerful and effec- 
tive in smaller quantities ; and secondly, that it is, in all 
quantities necessary for complete effectiveness, entirely de- 
void of irritant action upon the living tissues. It is not 
caustic nor corrosive in any quantity, and never produces in- 
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flammation. In large quantities it may be irritant and pain* 
f ul, but yet rarely surpasses a stimulant effect, while it ap- 
pears to be quite neutral in the very small quantities which 
are yet thoroughly effective ; thirdly, it is said to reach and 
prevent processes of decomposition which are beyond the 
reach of all other antiseptics or anti-ferments. These pro- 
cesses are of two kinds, namely, vital, or those in which 
liviag organisms have an important part, such as that pro 
duced by yeast and many of those which occur in putrefac- 
tion; and chemical, or those which occur independent of vi- 
tality, as the production of the volatile oils in mustard and 
bitter almonds, the effect of diastase, etc. Now, while car- 
bolic acid and other anti-ferments are azymotic, or complete- 
ly arrest or prevent fermentations of the first kind, they are 
powerless with the chemical processes. Salicylic acid is said 
to be more effective with the vital ferments, and equally ef- 
fective with the chemical. 

Fourthly, in quantities said to be thoroughly effective, it is 
entirely odorless, and tasteless, and harmless, whilst it has 
no poisonous effect in any reasonable quantity. 

It prevents or arrests the souring of worts, washes, and 
beers of the brewers, and prevents or arrests the putrefactive 
agencies which are so troublesome and destructive to the 
glue manufacturers ; and these and similar trades have thus 
far seemed to be its principal consumers. Separate portions 
of fresh milk were set aside to become sour ; one to which 04 
per cent of salicylic acid was added soured thirty- six hours 
later than the other. Urine thus protected was on the third 
day still clear, and free from ammoniacal odor. 

Professor Thiersch, of Leipsic, used it upon contused and 
incised wounds, and in operations, with excellent general re- 
sults, destroying the fetid odor of cancerous surfaces and 
pjsemic ulcerations. To such uses this writer would add 
the suggestion that, for washing out the cavities of the abdo- 
men and chest lifter those operations which tend so strongly 
to septicsemia, solutions of salicylic acid would seem to offer 
very great advantages, should it prove to be as bland and un- 
irritating as it is stated to be, and yet so effective. 

Most of these statements are summed up from the periodi- 
cal literature of continental Europe during the past six 
months, little having appeared upon the subject in Great 
Britain, or in this country, and nothing having been done 
with it so far as known in either country. 

If the medical art is to keep pace with the progress of the 
physical sciences, physicians cannot afford to pass by such 
articles as salicylic and benzoic acids when offered by chem- 
istry, without investigating their effects upon disease, even 
though not one out of ten should repay the labor of investi- 
gsiion ; for it is certainly in this direction of research that 
medicine must look with greatest hope of success to control 
those abnormal vital processes which so far may be modified, 
but not stopped. 

The phenols, especially the so-called carbolic and cresylic 
acids (phenol and cresol), were, and must always remain to 
be, most important additions to this class of agents, surpass- 
ing in power all that had been previously tried. And if now 
salicylic acid shall prove more potent than the phenols, the 
further gain will be very great, and the research will again 
lead up toward future discoveries of still greater power." 
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On a Mecbantoal Tbeory of Cosmlcal motion. 

To tht Editor of the Scientific American: 

As all attempts hitherto made to frame a satisfactory me- 
chanical theory of the motion of cosmical bodies have re- 
sulted in total failure, and as the constancy of motive energy, 
as well as the aberration of light, show that both the ether 
and dense bodies are relatively unaffected by the movements 
of the latter, a reconsideration of the condition of both is de- 
manded. The problem, it is plain, is to find a non-resisting 
physical cause of balanced motion, the idea of action at a 
distance being dispensed with. It is fully conceded, from 
the very fact of our previous inability to explain such mo- 
tion, that some great and uncommon assumptions are neces- 
sary; and this has not only been acknowledged, but acted 
upon. 

Asa matter of fact, we observe in Nature the resolution of 
all cosmical bodies into systems of couples, in which each 
one of the couple moves in the inverse ratio of mass and dis- 
tance round the axis of revolution, the force of motion being 
as the sum of the masses, and inversely as the distance of 
each from the axis. Such axis may form one of another 
couple, as in that of planet and satellite revolving round the 
sun. We are thus furnished by Nature with whatever fixed 
units we choose to agree upon as giving the relation of 
masses, distances, and force of motion, such designated units 
being physical constants. The whole Universe being com- 
posed of cosmical couples also argues physical connection. 

Now the history of Science has shown that the test of a 
physical theory should be its power to consistently explain 
all the phenomena which it can ever be expected to cover, 
the greatness of the assumption not detracting from its value, 
providing that its rejection leads to inconsistencies and in- 
compatibility with known facts and principles. In this 
case, also, it should, upon strict dynamical principles, be 
impossible to result in any other mode of motion than that 
observed in Nature. The following, I undertake to show, 
answers these requirements : 

All ponderable matter is the condensation of an elastic 
ether, the mutual conversion into each other being con- 
tinuous. 

Of course, this transmutation is identified with a physical 
energy unalterable in amount, the actual and potential ener 
f leg being equivalent in alternate change. Indeed, the opin 



ion now generally entertained by the highest authorities in 
Science is that dense matter is, in some way, ' ' a knot or 
coagulation of the ether." The amount of gross matter is, 
so far as we know, persistent. Thia, however, does not pre- 
clude dissolution into the ether again, providing condensa- 
tion is equal. The continuity of transmutation finds an 
analogy in physiological action, in which matter, assimi- 
lated, takes on the constituted quality of the body of which 
it forms a part, having received it from the matter emitted. 
We know from the laws of light that the ether permeates all 
dense matter, and that it is denser in dense bodies than in 
the fluids. Also that force does not exist apart from matter ; 
and still that all forces (except gravity) are convertible, their 
activity constantly equable, and exhibiting, throughout their 
most rapid transformatione, a mechanical equivalence. The 
minimum limit of time occupied by molecular movement 
may parallel the time occupied in molecular transmutation ; 
for we can set no possible limits to either. The mutual con- 
version of ponderable and imponderable matter thus violates 
no known law of Nature, and the totality of transmutation 
may be practically infinitesimal as regards time, the ether 
supposed to be in a condition of indifferent equilibrium towards 
the constitutive forces of matter, and the constant changes 
in Nature being due to such transmutation. 
• I look upon the ether as continuous, as shown by its non- 
retentfon of heat, but principally because I am unwilling to 
consider the isolation and repulsion of every atom as consti- 
tuting the dynamic bond of the Universe. As a matter of 
fact, no part of the Universe can be isolated from the rest, 
and we are therefore more than justified in afiirming that the 
all-permeating ether resists all breach of continuity; besides, 
we have the advantage of only applying mathematical quan- 
tities to substance. Now, it is evident that we can have per- 
fectly unconstrained motion and absolute material continuity, 
if we assume translatory motion to be a progressive mutual 
conversion of ether and dense matter, analogous to the trans- 
mutation of forces, and in no other way. The only resist- 
ance thus offered by the ether is towards a break in its con- 
tinuity, and therefore its condensation into gross matter pro- 
duces a tension within itself, the stress being directed 
towards the center of the condensed mass. The same ten- 
sion is constantly becoming loosened, however, by the con- 
densed matter becoming rarifled in the return transmutation 
into ether. A moving body of constant mass is thus substan- 
tially a -moving equable strain in the ether. 

All motion of translation will necessarily be as enforced 
by a stress in the ether, bodies being non-resistent in free 
space. It follows that, in an equally stressed ether, there 
woald be no motion originated. Nor yet could there be sta- 
ble motionless equilibrium, if but one mass would move; 
for the motion of all would be towards the balance of 
stresses. The ethereal strains will thus necessarily be, by 
theory as by fact, towards each particle taken by itself, and 
the centers of dense masses taken as wholes, giving any body 
in which the particles are free to move a tendency to assume 
the spherical form ; but if supposed alone in space, without 
any tendency to move as a whole. With two bodies the case 
is different. The mutual tensions produced in the ether by 
the respective masses cause a compression towards each 
other, the force of which is greater as the distance is less. 
But if at any time lateral impulsion, sufficient to overcome 
the tension, be admitted, the strain being constant and the 
impulse temporary, they ultimately become equilibrated and 
form a constant couple, revolving round the center where 
both bodies balance according to the simple principle of lev- 
erage. As tension or pres»ure, when meeting with insuffi- 
cient resistance, acts dynamically, and statically when re- 
sistance is equal and opposite, the condensing pressure of 
the ether, which is physically the centripetal force, enforces 
approach in bodies free to move ; but an angular motion, 
when the stains are equilibrated, offers a constant resistance 
without expenditure In work, by the loosening tensions being 
equal in amount to those formed, and they become merely a 
line of connection, along which each body acts reciprocally 
as driver and follower. Any number of bodies, then, each of 
which creates a tension in the medium connecting them, and 
yet offers no resistance to the constant ethereal pressure, will 
all move until the tensiions are equilibrated ; if towards each 
othei, with accelerated motion ; and if resolved into couples, 
will continue in such coupled motions — a conservative sys- 
tem of parallel forces. 

Although there is nothing positively known respecting the 
origin of cosmic systems, it appears most likely that they de- 
velope from vast vortices produced in a nebulous mass : elec- 
trical action giving the first mechanical impulse, from which 
they ultimately settle down into static systems of moving 
bodies : as the dust in the whirlwind, produced by electrical 
force, settles at length in the place where gravity gives it 
position. The observed variations from the general plane of 
balanced motion, and retrograde movements within the solar 
system, would seem to show that mechanical action has not 
been alone operative ; possibly the same force which primari- 
ly evolved the nebulae from the ether, impressing the condi- 
tions of motion and position. That the molecular condition 
of bodies, as altered by a transmutation in the correlated 
forces, will modify the conditions of mass motion, while the 
gravitation tensions which are towards the center of bodies 
remain constant, conflicts with neither theory nor observa- 
tion. The disintegration, direction, or eccentric orbit of a 
comet is no more inconsistent with the balanced mass mo- 
tion of dense bodies, in the system of which it forms a part, 
than a gunpowder explosion, so long as it moves to or from 
a center of force. The mechanical conditions of a conserva- 
tive system, as a final result from theory, is that it forms one 
vast couple, unchangeable by any local interaction of its corn- 
potent parts the greater masses, by their greater moments 



of inertia, deviating, in general, least from the plane and 
circular curve of coupled motion. 

All bodies, by thus stressing the ether, enforce motion in 
all others ; and as all move unresistingly, it follows that the 
enforcement to motion of all at a like distance, by the same 
stress, will be the same whatever the masses enforced : the 
power, however, being always directly as the masses enforc- 
ing. The energy of tension is therefore invariable, what- 
ever diversity there may be in the number of bodies enforced 
to move, or additional motion produced by the disintegration 
of a body itself. Nor can intervening bodies cut off the effect, 
being themselves unresistingly enforced, and adding their o wn 
enforcement. Theory and observation thus coincide. 

The intensity of stress in the ether necessarily bears a 
definite relation to the cube of the distance, being greater as 
the condensed mass is greater, and manifesting itself inde- 
pendently of time. The motive force thereby induced is 
therefore as the joint mass of a couple. And as the force of 
motion is as the time of moving squared, so the time squared 
will diminish as the cube of any assignable distance, render- 
ing the amount of motive force during one revolution for 
any equal couple invariable, however far apart. Thus every 
mass of matter in the Universe, equal to one cubic mile of the 
average density of the earth, enforces a motion in all others ; 
and would enforce a motion of its own particles, if disintegrat- 
ed, sufficient to produce revolution round a sphere of ether of 
one mile radius in about 173 minutes: the space being divided 
among the disintegrated fragments, and multiplied by the 
additional bodies. 

It will be evident that, with this mode of conceiving of the 
ether and ponderable matter, there is nothing that conflicts 
with the mode of action of the radiant forces. The ethereal 
medium by resisting equably all breach of continuity, is sub- 
stantially an isotropic solid, and all particles of gross mat- 
ter, centers of spheres of tension. Waves of vibration will 
thus naturally run transversal to the direction of propaga- 
tion to all distances. All possible loss of radiant kinetic en- 
ergy, by friction in interstellar space, may become potential in 
the transmutation of ether into dense matter. For the struct- 
ural qualities of the various elements will, in the return 
transmutation into ether, impress upon it their characteristic 
motions, which will travel onwards until their energy is ab- 
sorbed by ethereal friction, or taken up by the similar ele- 
ments of other ponderable matter. The radiant forces poss- 
essing a well defined amount of mechanical energy would 
seem to necessitate the constitutive qualities of every portion 
to be constantly modifying the constitutive qualities of each 
other ; although only material atoms in indifferent equilibiium 
as to motion, as on a photographic plate, or bodies of similar con- 
stitution, may palpably manifest it. Optical phenomena show 
the ether to be in a condition of indifferent equilibrium as to 
form of motion ; and it is not unreasonable to look upon it 
as being so in regard to constitutive charge. Electro-mag- 
netic induction and polarity appear more intelligible in the 
light of the stressed connection of every particle of matter, 
with the equal and opposite flow within the stress of tight - 
ening and loosening tensions. As there can be no translatory 
motion in the ether, save in those portions condensing, a 
constant of aberration necessarily follows. But as the 
modes of change into ether are as various as the constitution 
and conditions of ponderable matter, we may have an infi- 
nite diversity in the lengths, directions, and velocities of 
ethereal vibrations. 

Should the above theory meet with general acceptance, not 
only will the dispute between the advocates of action at a 
distance and those of action by contact have become ended , 
but a necessary Creative Power, in constant activity, will be 
seen to be consistent with laws of evolution through a per- 
sistent physical force : views hitherto deemed irreconcileable. 

Philadelphia, Pa. William Denovan. 
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Xbe Grasshopper Plagne. 

To the Editor of the Scientific American : 

In your issue of July 7 there is a paragraph in relation tc 
the late invasion of grasshoppers ; it contains a suggestion 
that said invasion may prove a blessing instead of a curse. 

The phenomenon of a new variety of grass springing up 
in the localities lately infested with these insects is not as 
surprising as one may be led to suppose. A fact not gener- 
ally known, but nevertheless quite worthy of attention, is 
that about three quarters of the newly born grasshoppers die 
while changing their skin, from the effects of cool rains, 
heavy winds, or otherwise ; these, together with the excre 
ments or detritus of the grasshoppers, are the very best re- 
invigorator of withered or exhausted grass roots ; conse- 
quently the extraordinary growth of luxuriant grass can be 
attributed to the nourishing deposits made by these insects. 

I cannot positively assert that the grass spoken of in your 
article is the same variety as that which came under my ob- 
servation in Southern Russia, under the same circumstances, 
but I should be very much surprised if it were not. That 
which I examined grew in spots where no grass suitable for 
pasture had been previously known to grow ; it was tender 
and very sweet, so much so that 6 per cent saccharin matter 
was extracted from it. It was of a bright emerald green, 
and cattle ate it with avidity ; it was called by the inhabitants 
solodycia or sweet grass. It continued to grow for 3 or 4 
years, decreasing in richness each season, until it became 
coarse, insipid, and dry, and totally unfit for grazing. And 
more wonderful still, it was the facsimile of the grass which 
formerly grew in these places. I therefore conclude that 
both grasses, the rich and the poor, come from the same 
roots, and not from seeds of another country brought by 
grasshoppers. The grass losing its richness is explained by 
the exhaustion of the soil, which is replenished by the 
grasshopper manure. d. Pb08F!BB Zalbski. 

New York eity. 
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AITGEBS. 

Continuing our series of extracts from Mr. E. II. Knight's 
" Mechanical Dictionary,"* we give below a number of il- 
lustrations, together with descriptions of various forms of bo- 
ring tools. Augers are n, ade in numerous forms, including 
hollow augers, annular augers, taper augers, augers with se- 
condary borers, reamers, or countersinks, or having expan- 
sive, cutters. 

L Hommedieu's auger. Fig. 1, has two pods, two cutting 
Fig. 1. Fig. 2. 



^— ^ S^etier^s American 

UJIommedieu^s Au^er. Au^er. 

lips, a central screw, and a twisted shank. It is, on a small- 
er scale, like Stephenson's Rocket engine, the type of its 
class. The form of auger which in England is called the 
American pattern was patented by Shetter, in 1831. (See 
Fig. 3.) It has a spiral blade around a cylindrical core, and 
was long a favorite. It probably offers more impediment to 
the discharge of 'the chips than does the shank made from a 
flat blade twisted into a spiral. Some auger shanks have an 
increased t wist as they recede from the point ; this gives a 
greater freedom of discharge by increasing the caliber of the 
canal as the chips ascend. 

In Cook's aager(Pig. 3) the cutting lips commence at the 
point, and extend therefrom nearly at right angles, untij 
about half way from the center to the outer point, and the^ 
curve upward and forward, giving a p-,„ g 

nearly semicircular form to the out- 
er portion of the lips, which are 
curved in the horizontal and vertical 
planes. 

Kasson's auger (Fig. 4) permits the 



Fig. 7 has cross handles like an auger. The cutting rod 
is so attached as to project within the opening, and the size 
of the tenon is regulated by the adjustment of the angular 
rest. The tool has the usual auger handles, in which res- 
pect it differs from most of its class. 

Annular augers cut an annular groove, leaving land on 
the inside and outside of the channel. The example (Fig. 
8) is adapted for boring cylindrical blocks out of a board, 
the lower edge of the tube being serrated. Fitted insidethe 
tube is a cylindrical plug with a central point. On the re- 
duced shank of the plug is a spi- 
ral spring, which keeps the point 
extended, except when pressure 
is applied to the tool in boring. 
The cutters on the end of the 
.^. ^^^11 ,_ tube (Fig. 9) make an annular 

I \ ^H' M groove and leave a core of wood 

in the center, the chips being 

_ Fig. 10. 



Fig. 8. 
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'i'i;tf. Amntlar Auger. 

withdrawn continuously by the spiral blade on the tube. 
The cutting lips start at the periphery of the bit, and ex- 
tend towardsthe center in concave lines, till they terminate 
at the inner portion of the tube, where their direction ap- 
proaches a line parallel with the axis of the auger. In a sub- 
sequent form a number of tubes are arranged concentrical- 
ly, so as to cut concentric annular grooves simultaneously, 
and produce a nest of cylinders out of the same stick or 
board. 

Yet another form is found in the tool (Fig. 10) sometimes 
known as a button tool. It has an upright center standard, 
with a fine feeding screw 
on the lower end. The 
cutter is attached to a ra- 
dial arm, and is adjustable, 
so as to describe the diam- 
eter required for the hole. 
The cutter is fed to its 
work by the thread on the 
standard, and the chips are 
ejected by the curved neck. 

Taper augers (Fig. 11) 
are used for reaming out 
bungholes, making butter 
prints, etc. The center bit 
bores a hole, and is suc- 
ceeded by the taper ream- 
er, which has a throat for 
the chips, cut through from 
the edge of the bit on one 
side to the opposite side of 
the stock. The bunghole 
reamer (Fig. 12) has a ta- 
pering pod, and a cutting 
lip on one side ; the lower 
end is closed to receive the 
chips, and is open at the top 



Ccok'i Augtr. A.is.if. Aiifr. HoUow Auger. 

formation o outting lips at any point on the length of the 
spiral, by catting off the twist at any point in a plane ver- 
tical, or nearly so, to the axis of the auger, and then sharp- 
ening its edges. The front surfaces of the twist are con- 
cave, and the rear convex. 

The slotting auger (Fig. 5) cuts laterally, the work being 
fed against iti side. It is used in wood mortising and slot- 
ting machines. The twist is formed into a number of chisel- 
shaped lips rising from the edge of the twist, and presenting 
sharp edges in the direction of the bore of the auger, so 
that the wood may be cut laterally if pushed against the in- 
strument after the hole has been bored to a suflBcient depth 
for the proposed mortise or slot. If the auper or bit be held 
in the rapidly revolving arbor of a mortising or boring ma- 
chine, the mortise may be cut at full depth at one opera- 
tion, by moving the wood laterally against the auger. The 
corners of the mortise are afterwards cut out by a chisel. 

Hollow augers are used for forming tenons on the ends of 
spokes, bedstead rails, chair rounds and legs, table legs, and 
many other articles. The tool shown in Fig. 6 is adjustable 
for boring holes of different sizes. The rotary disk has ec- 
centric slots acting upon pins inserted into the backs of sli- 
ding cutter heads, so that they are driven out or in simulta- 
neously, and fastened by a jam nut, which holds them in the 
required adjustment. 

Fig. 7. 





Kirbi/s Taper Avger. 
except a bail to which the 
Fig. 18. 




the opening corresponding with the twist of the shank, so 
that the discharge of chips is not interrupted. 

In Fig. 16 the plate is received into a longitudinal slot in 
the auger shaft, and one end is secured by a temper screw. 
A pin, passed through one in the series of holes in the shaft, 
engages a hole in the oblique series in the plate, and deter- 
mines the radial adjustment and consequently the diameter 
of hole bored by it. 

The shanks and turned cutting edges of the expanding 
bits in Fig. 17 pass through a mortise in the head of the 
tool, and are secured to their adjustment by a key. Their 
radial adjustment adapts them to bore holes of varying sizes 
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Expanding Auger. 



Fig. 17. 
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Bunghole Reamer. 
Fig. 14. handle is 




Hollow Au^er. 
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Crcder'i Trpr Arger. 

fastened. On one side is an 
adjustable gage and an index to deter- 
mine the size of the bore. 

The ordinary form of bunghole borer 
is shown in Fig. 13. This has a volute- 
shaped blade with a sharpened, salient 
spiral edge and a gimlet point. It, like 
most of its class, is for reaming out 
bungholes and taps. Augers are some- 
times provided with secondary borers, 
reamers, countersinkers, or expansive 
cutters. 

In Fig. 14 the reamer or secondary 
borer is formed in two pieces, and is 
clamped to the auger shank at the re- 
quired distance from the end of the tool, 
and at the same time is adjustable to 
ream out a hole of the required diame- 
ter. The clamp is shown separately in 
the upper portion of the figure. 

In Fig. 15 the countersink is attached 
to the auger shank at the required spot, 
but does not entirely surround the shank. 
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Fig. 30. 




Among the other uses of augers may be mentioned that of 
felling trees in the Mammoth Grove, Calaveras county, Cali- 
fornia. The "Big Tree," as 
it was called, contained 500, 
000 feet of inch lumber. It was 
felled by five men working 22 J 
days, making 112^ days' labor 
to fell one tree. This tree 
measured 92 feet in circumfe- 
rence at the base. It was not 
cut down with axes, but was 
bored down with long pump 
augers, and the wood remain- 
ing between the holes was cut 
off with chisels on the end of long sticks . 

Fig. 18 is a faucet with an attached auger, by which the 



Fig. 19. 
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necessary hole is made in the head of the cask. Fig. 19 re- 
presents a device to be attached to the shank of an auger to 
limit the penetration. The ex- 
ample has a pair of bars, se- 
cured by temper screws to the 
spiral shank, so as to form a 
gage of depth. 

Another form has a telescopic 
tube attached to the shank, 
larger in diameter than the 
worm, and adjusted as to length 
by means of two temper screws 
whose ends bear against the spi- 
ral shaft. 

Fig. 20 is for making tenons 
of a given length on the ends of 
spokes, etc., and it is adapted for 
hollow augers. The rear of the 
stock has a thread traversed by 
an adjustable screw, which, by 
contact with the end of the stick, 
determines the depth of the hole 
and consequently the length of 
tenon to be cut. A jam nut secures the adjustment. 




Ga^efor HoUow Auger, 



Neiv Burn mixture. 

Take the best white glue (extra) 15 ozs. Break it into 
small pieces, add to it 3 pints cold water, and allow it to 
become soft. Then melt it on a water bath, add to it 3 fluid 
ozs. glycerin and 6 drachms carbolic acid, and continue 
the heat on the water bath until a glossy, tough skin begins 
to form over the surface in the intervals of stirring. The 
mixture may be used at once, after the glue is melted and 
the glycerin and carbolic acid are added ; but when time al- 
lows, it is advisable to get rid of a little more of the water, 
until the proper point is reached. On cooling, this mixture 
hardens to an elastic mass,covered with a shining parchment- 
like skin, and may be kept for any time. When using it, it 
is placed for a few minutes on the water bath until sufficiently 
liquid for application (it should be quite fluid). Should it 
at any time require too high a heat to become fluid, this may 
be corrected by adding a little water. It is applied by means 
of a broad brush,and forms in about two minutes a shining, 
smooth, flexible, and nearly transparent skin. It may be 
kept for any time, without spoiling,in delf or earthen dishes 
or pots turned upside down. — American Journal of Phwr- 
maey. 
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SFAYTH'S BAFTEB SCALE AND BEVEL GAGE. 

The annexed engravings represent an attachment to car- 
penters' bevel squares, whereby the blade of the same can 
be adjusted and set to any desired angle. The device con- 
sists of a quadrant divided on its face into the degrees of a 
quarter circle, and attached to the square stock by means of 
a stationary hinge.. 

The construction of tbe hinge and of the plate, detached, 
is shown in Fig. 3, from which it will be seen that the 
point of intersection of all the divisions on the plate and 
the tongue varies according to the number 
of degrees of the angle indicated between 
them. It will also be observed that a row 
of fractions is added just inside the outer 
divided circle. Their object is to enable a 
carpenter to set the bevel square to any de- 
sired inclination or pitch of a roof. 

By means of this implement the inventor 
has been enabled to compute a series of ta- 
bulated rafter scales, giving the exact length 
of rafter required in any building from 4 to 
40 feet in width for nine different pitches of 
roof. These tables are published in conve- 
nient form and, with the quadrant bevel gage, 
will doubtless prove valuable aids to carpen- 
ters and builders generally. 

For further particulars address Mr. W. 0. 
Spayth, TiiBn, Ohio. 



or to outriggers on the same, and is so connected with the 
tiller as to be readily swung to the right or the left thereby. 
The propeller shaft projects out through the stern post, and 
is attached to the propeller axis by a flexible coupling joint, 
A, which consists of two jaws upon the shaft, circular on 
their face. Similar jaws are affixed to the propeller, and all 
are united by joint pins to hold them in place. The joint is 
made of cast steel and is. very strong in construction. For 
canal and harbor navigation, this invention furnishes a quick 
and powerful steering apparatus by which boats are enabled 



would be easy ; while, the sides being constructed of India 
rubber, a heavy sea would not crack it to splinters against 
the ship's side, as in the case of an ordinary ship's boat. 
The main cylinder is hollow, for the purpose of holding 
oars, sails, and provisions, and the bulwarks are of netting 
and canvas fixed to iron stanchions. 



NeTF Plan for Propelling Canal Boats. 

A novel method of propelling canal boats 
has lately been introduced in Belgium, as 
follows : The towpath is laid with a single 
rail, weighing some 16 lbs. to the yard, and 
fixed on traverses a little more than three 
feet apart. The locomotive has four wheels, 
two of which are placed directly along the 
axis of the vehicle, one in advance of the 
other, and the others one at either side. The 
first pair are directing and the second driving 
wheels. The directing wheels are grooved 
and fit the rail ; the others have rubber tyres, 
which give purchase on the macadamized 
road, and which press thereon to the extent 
of 007 lbs. to the square inch. By means 
of a simple mechanism, the weight of the 
machine may be thrown upon either the dri- 
ving or directing wheels at will. In the for- 
mer case the maximum, and in the latter the 
minimum, of adherence is obtained, to suit 
the conditions of a loaded or an empty boat. 
There is but a single road, with rotary engines provided at 
suitable distances. Each locomotive tows one boat ; and when 
a meeting takes place of two traveling in opposite directions, 
the engines change boats and retrace their paths. The loco- 
motives weigh four tuns each, and travel about three miles 
an hour, with full boats carrying a cargo of 150 tuns each. 




An Enameled Iron Celling. 

A ceiling made of thin plates of iron, and enameled, has 
just been put up in its place in the central refreshment room 
of the South Kensington Museum, London, 
and is probably the first experiment of the 
kind. The decorations of this ropm were 
designed to resist all dirt and impurities in- 
cident to a public room where food is eaten 
by an average of 10,000 persons a week. 
The walls and columns are of majolica, the 
floor is paved, and the ceilings are of iron 
enameled. The whole gives an impression 
of perfect cleanliness, and every part might 
be washed down by a flre engine weekly, if 
necessary. 

The manufacturing part of this ceiling 
was done at Birmingham by the Enameled 
Iron Company, the whole enameled plates 
being sent from Birmingham, and painted 
with charming and vigorous arabesques by 
the artist, Mr. James Gamble. The work is 
highly effective and the experiment success- 
ful. In cases where it is necessary to keep 
a ceiling clean and to wash it frequently, 
this material promises to answer perfectly, 
and the artistic work will last for centuries, 
as the design is burnt into the enamel. 



THE HEBCTTLES 8CBEW FBOFELLEB. 



The annexed engraving represents a new form of screw 
propeller, so attached to the vessel as to serve the double 



SPAYTH'S RAFTEK SCALE AND BEVEL GAGE 

to round the sharpest curves with ease, and to avoid the fre- 
quent danger of collision incident to crowded localities. 

The wheel is guaranteed, under a correct test, to show more 
power with the same pressure of steam than any other screw 
of the same size and lead. It is made of the best cast iron, 
or of cast steel, as desired. 

Patented by H. K. Stevens and S. Miller, September 16, 
1873. For further particulars address the manufactijrers, 
R. L. Howard & Son^ Howard Iron Works, Chicago street, 
Buffalo, N. Y. 




purpose of a means of propulsion and a rudder. The wheel 
may be obtained separate from the rudder attachment when 
desired. It is claimed that the peculiar curve and shape of 
the blades causes the water to leave them in a spiral column 
at the hub. The spread of the water is thus prevented, and 
the force of propulsion, according to the inventor, is con- 
centrated directly back of and within the diameter of the 
wheel. The combined wheel and rudder attachment is in- 
tended to obviate the resistance offered by the usual form of 
rudder to the free passage of the water from the screw, caus- 
ing a loss, it is estimated, of from eight to ten per cent of 
the motive power. 

The axis of the propeller is hung in bearings in a stout 
metal frame, which is pivoted to the sternpost of the vessel 



NEW LIFE BAFT. 

A trial was lately made in the Thames river, London, of 
G. F. Parratt's deck seat and life raft, as represented in our 
engraving. 

The apparatus consists of a long metal cylinder with two 
stretchers, and an oval air tube. Attached to the tube are 
cork and India rubber floats. Should an accident occur at 
sea, the cylinders and stretchers can be fixed in two minutes 
and a half, and the apparatus, being thrown into the water, 
is then ready for instant use. When the crew of the raft are 
in her, they increase the buoyancy by inflating the tube by 
means of eight or ten valves, which are worked by hand, 
the full inflation occupying a quarter of an hour. The buoy- 
ancy of the raft was satisfactorily shown, for thirty -five men 
were upon it as it floated down the river from Lambeth to 
the Temple Pier, casting anchor off the Houses of Parlia- 
ment, for the purpose of showing the handiness of the craft 
to a number of honorable members assembled on the Ter- 
race. As a test of buoyancy, the whole of the crew and 
passengers stood at one side of the craft, yet it remained as 
trim and even upon the water as if no person were in it. 









,-^v 




The raft, which cost $500, and is capable of holding one 
hundred persons, can be easily made up into a deck seat, so 
that very little oan be said against it on the score of clumsi- 
ness, and, the weight being only 400 lbs., the launching 



Xhe Nenr Paris Opera House.l 

To raise the temperature with sufficient 
rapidity before the commencement of a per- 
formance, and to provide for a renewal of 
air at the rate of nearly 3,000,000 cubic feet 
per hour, fourteen hot water and hot air 
furnaces are employed. They consume ten 
tuns of coal per diem. To carry off the vi- 
tiated air, the upward draft created by the 
central luster is utilized through several 
large conduits communicating with different 
parts of the house, while fresh air is admit- 
ted through openings measuring from 36 to 
33 square yards. The footlights are ar- 
ranged to burn upside down, the flame be- 
ing drawn downwards through sheltering 
glass chimneys by currents of air. 



JONES' IMFBOVED BLIND STOF. 

The annexed engraving represents a tew form of blind 
stop, the object of which is to retain the slats of the blind 
in any position in which they may be adjusted. The advan- 
tages of the device are that it prevents the rattling of the 
slats by the wind, and enables them to be kept with the pitch 




upward, and thus clean ; and being on theinside, it prevents 
the slats being opened from the exterior, serving in this res. 
pect as a protection to the window. 

The slat rod is connected to the rod. A, which has several 
notches near its lower end. Rod, A, passes through slots in 
a box in which there is a spring catch operated by the thumb 
piece, B. Said catch engages in the notches of the rod, and 
so locks it at various points of elevation. The wire, C, serves 
to connect the panel with the one above, so that the slats of 
both may be controlled by the single device. 

Patented through the Scientific American Patent Agency, 
February 3, 1875. For further particulars regarding price, 
also relative to sale of rights, etc. , address the inventor, Mr 
John D. Jones, P. 0. Box 533, Omaha, Neb. 
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THE ANT-EATEB FAMILY. 

The ant-eater is a remarkable animal of the old genus 
myrmecophaga, and of the edentate or toothless order. The 
hind feet are plantigrade, and armed with large claws bent 
inward, so that the animal walks on the extreme edge of the 
foot. This arrangement is a wise provision of Nature for 
preserving the claws from damage, they being used for tear- 
ing down the ant hills and unearthing the insects on which 
the animal chiefly feeds. The South American variety is a 
hairy creature, sometimes called the ant bear {myromecopha- 
ga jubata) ; it is about four feet long, and has a bushy tail 
of two and a half feet more, and its hight 
at the shoulder is about three feet three 
inches. The tongue of the ant-eater is re- 
markable ; it can be darted from the mouth 
to a length of eighteen inches, and is thus 
very effective in picking up its food, re- 
sembling in this respect the tongue of the 
chameleon. 

We publish herewith an engraving of 
the scaly ant-eater, commonly found in 
Africa and Asia. This specimen is known 
as the pangolin, and its scaly covering is 
formidable, being hard enough to turn a 
musket ball. When it is alarmed, and can- 
not reach its hole in the ground, it rolls it- 
self up like a ball, throwing up the sharp 
edges of its scales, and then the animals 
which usually attack it are glad to let it 
alone. 

Sir Emerson Tennent, while in Ceylon, 
kept two of these creatures alive at one 
time, and says : " One was a gentle and af- 
fectionate creature, which, after wander- 
ing over the house in search of ants, would 
a'.tract attention to its wants by climbling 
up my knee, and laying hold of my leg by 
its tail. It seized ants by extending its long, glutinous tongue 
along their track." 

Still another kind is found in Africa , it is called the phata- 
gin. In the hot countries where all these species have their 
habitat, the ants are very troublesome, and destroy much 
property, and animals that are capable of getting rid of them 
in such numbers are Viewed by some eastern races with su- 
perstitious awe. 

■ «•» » 
A Human Analysis. 

Dr. Lancaster, of London, recently analyzed a man, and 
presented the results of his investigation in palpable form to 
his audience during a late chemical lecture. The body oper- 
ated upon weighed 158 4 lbs. The lecturer exhibited upon 
the platform 331 lbs. carbon, 3'3 lbs. lime, 33'3 ozs. phos- 
phorus, and about 1 oz. each sodium, iron, potassium, mag- 
nesium, and silicon. He apologized for not exhibiting 5,595 
cubic feet of oxygen, weighing 131 lbs., 105,900 cubic feet 
of hydrogen, weighing 15'4 lbs., and 53 cubic feet of nitro- 
gen, likewise obtained from the body, on account of their 
great bulk. All of these elements combine into the follow- 
ing: 181 lbs. water, 16-5 lbs. gelatin, 133 lbs. fat, 8-8 lbs. 
fibrin and albumen, 7 7 lbs. phosphate of lime and other 
mineral substances. 



considerable evolution of gas takes place at 483° Fah. , and 
the action is ended at 536° Fah. 

4. Alloy of lead and arsenic: Containing 10 per cent 
arsenic. This alloy acts very like the 10 per cent antimony 
alloy. The action is slower, and ends at 464° Fah. 

5. Alloy of lead with 1 per cent copper : This acts very 
similarly to the 1 per cent antimony alloy ; a strong reaction 
begins at 483° Fah., and all the metal is dissolved at 536° 
Fah. 

6. Alloys of lead and platinum : (a) With 10 per cent 
platinum. The decomposition is slow and incomplete, and 
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Action of Sulpbnrlc Acid on Lead and Its Alloys. 

Few metals are able to resist the action of hot oil of vitriol, 
lead being, of all the common metals, the least acted upon 
by this acid. The addition of some metals assists lead to 
withstand the attacks of sulphuric acid, while others render 
it a more easy victim. The careful experiments of A. Bauer, 
which were published recently in the Beriehte der Deutscher 
Chemischen Gesellschaft, cannot fail to be of practical value 
to manufacturers and others. 

Several alloys were prepared by fusing pure lead with 
other metals, the exact composition being determined by 
analysis. These alloys were rolled out into plates of equal 
thickness, and heated in a suitable apparatus with sulphuric 
acid of 66° B. , the temperature at which a reaction took 
place being carefully observed. The apparatus consisted of 
a flask secured in position a little above the bottom of an air 
bath, the sides of which were formed by a glass cylinder. 
A thermometer, reaching down to the acid in the flask, 
showed its temperature. In every experiment an equal 
weight of alloy and an equal volume of acid were employed. 
The results were as follows : 

1. Pure lead : A strip of pure lead weighing 3 grains 
was heated in 3| cubic inches sulphuric acid of 66° B. At 
about 347° Fah., a considerable evolution of gas took place, 
which was stronger at 374° Fah. At 446° or 464° Fah., all 
the lead was at once converted into sulphate of lead, which 
dissolved in the sulphuric acid. At this sudden decomposi- 
tion, sulphurous acid and hydrogen appeared, and sulphur 
separated. 

3. Alloys of lead and bismuth : (a) With 10 per cent of 
bismuth. The action began at 303° Fah., and continued, 
slowly and quietly, up to 374° Fah., at which temperature 
all the metal was destroyed, (h) With 4 per cent of bis- 
muth. The decomposition followed more rapidly than with 
the 10 per cent alloy, and was finished at 366° to 384° Fah. 
(c) With 0'73 per cent of bismuth. The decomposition fol- 
lowed, suddenly and completely, at 330° Fah. 

3 Alloys of lead and antimony : (a) With 10 per cent of 
antimony. This alloy decomposed slowly and steadily; a 
strong action began at 374° Fah. , and ended at 446° to 464° 
Fah. (b) With 5 per cent antimony. This alloy also dis- 
solved slowly. A more violent action began at 356° to 374° 
Fah., and the end was at 438° to 437° Fah. (c) With 1 per 
cent antimony. Here too the decomposition is slow, but a 



THE SCALY ANT-EATER. 

ends at 536° Fah. (6) With 3 per cent of platinum. The 
decomposition is sudden and complete, between 500° and 
536° Fah. 

7. Alloy of lead and tin with 10 per cent tin : This alloy 
acts like pure lead ; solution takes place suddenly at about 
393° Fah. 

These experiments show that the addition of a little anti- 
mony or copper renders the alloy more able to resist sul- 
phuric acid, while bismuth has a decidedly injurious effect. 

. - m I ■>■■•■ 

THE COBWEB APPLE MOTH. 

The little moth represented in the accompanying engra- 
ving is very injurious to our apple trees. As is often the case, 
its size bears no proportion to its destructive powers. The 
liparis cJirysorrhea, for example, which is a moderately large 




bombyx, is generally thought a very bad inmate in an or- 
chard, and on the continent its hurtful propensities are so 
well known, and the means of counteracting them so simple, 
that municipalities and powers have given it renown, by en- 
acting decrees for its extermination and putting a price upon 
the heads of its members ; and yet, destructive as it is, it is 
nothing to this tiny yponomeuta. The liparis strips the 
branch on which the brood has been established — nay, many 
branches may be wholly defoliated, but the whole tree is 
rarely entirely stripped, whereas the yponomeuta spares no- 
thing ; it invades the whole tree, and leaves it as bare as if 
fire or the locust had passed over it. One thing only it leaves 
behind it, as it were in charity or contempt, namely, a white 
veil wrapped round the tree, as if to conceal its nakedness. 
It looks like a forgotten skeleton enveloped in spiders' 
webs. 

This is the work of the caterpillars. Hatched in the pre- 
vious winter, they revive in the months of May and June, 



and the eggs from which they spring having been laid in the 
previous autumn in numbers, near each other, large families 
or societies speedily spin a commodious tent, represented in 
the engraving, in which they are sheltered from sun and 
rain. At first a number of leaves are inclosed in the web, 
and on these the young larvEe feed. These are soon con- 
sumed. The tent is then enlarged, and more leaves covered 
in. When all these are consumed, they flit to a new region, 
where they spin a new web. This, repeated by multitudes 
of families all over the tree, leaves it utterly consumed, and 
annihilates all chance of the smallest crop. In the month 
of July the larva passes into the chrysalis 
state in its web, the head being down- 
wards. The perfect insect comes out in 
August. After coupling, the female lays 
her eggs in numbers in the bifurcation of 
the branches. The young larvae are hatched 
in the month of September. They then 
shelter under a slight envelope of silk, 
when they pass the winter in a state of tor- 
pidity, out of which they awake in the 
month of May, to follow the course of life 
above indicated. This species feeds on the 
apple, the thorn, and sometimes on the ser- 
vice tree ; rarely, if ever, on anything else. 
The larva, when young, at the beginning 
of May, is yellowish white, covered with 
small blackish points ; the head and plate of 
the first segment are blackish brown. When 
it is adult, at the end of June, it is velve- 
ty gray, with two dorsal rows of deep black 
quadrangular spots. The head, the plate 
of the first segment, and the true legs are 
dull black. The perfect insect has the up- 
per wings entirely pure white, without any 
tinge of leaden hue, and with about twen- 
ty-four small black spots. The lower 
wings are blackish. The figures are slightly enlarged. No 
satisfactory remedy has been found for this scourge. Scorch- 
ing the nests with blazing torches and sweeping them away 
with stiff brooms have been suggested ; but the suggestions 
are neither very practical nor efficient. — The Garden. 

Tbe inaKnetlzatlon of Uas Spectra. 

Some very curious experiments have recently been laid 
before the French Academy of Sciences by M. Chautard, re 
lative to the influence of a powerful magnet upon the spectra 
of gases contained in Geissler tubes and illuminated by means 
of the electric current. In all simple bodies of the chlorine 
family, and in the gaseous or volatile compounds derived 
therefrom which thus far have been examined, the action of 
the magnet is immediate, and manifests itself, not merely by 
a change of color in the tube, but by an increased brilliancy 
of the spectral lines, which become doubled. The bodies 
thus far submitted to investigation, besides chlorine, which 
behave similarly include bromine, iodine, the chloride, bro- 
mide and fluoride of silicium, the fluoride of boron, hydro- 
chloric acid, chloride of antimony and of bismuth, bichloride 
of mercury, and the protochloride and bichloride of tin. 

The lights of sulphur and of selenium become extinguished 
the instant the magnet is excited, and the same is the case 
with that of the tubes containing chlorine, bromine,and iodine 
when the tension of the coil is suitable. The feeble bril- 
liancy of the oxygen illumination is not sensibly modified, 
nor is that of carbon compounds, such as carbonic acid, car- 
bonic oxide,etc. The fine bands of the nitrogen spectrum 
are not changed,except in the red and yellow portion. These 
colors become almost completely extinguished, or at least are 
replaced by a flat uniform tint, in which all traces of lines 
disappear. The lines in the more refrangible region re- 
main intact. 

The hydrogen lines keep sensibly their normal appearance, 
but by employing a sufficiently powerful magnet, at the 
moment of excitation a very brilliant yellow line appears, 
which is due to sodium, doubtless obtained from the sur- 
rounding glass. This line vanishes as if by magic when 
the current is interrupted, to reappear again, however, for 
some time, as often as the electric flow is established. 
Eventually it loses intensity, and it becomes necessary to 
allow the tube several minutes of repose before the line can 
again be caused to appear. It shows itself also in nitrogen 
tubes, and in those containing carbonic and hydrochloric 
acid. 

The protochloride of tin, crystallized and dry, but bihy- 
drated, offers remarkable phenomena of dissociation under 
the magnetic influence. Normally the spectrum is pale,and 
shows a few of the green chlorine lines ; but as soon as the 
magnet is excited, two characteristic bands of hydrogen,the 
red and the blue, appear, which remain as long as the mag- 
netization exists, and return with the same indefinitely. M. 
Chautard attributes this to the momentary separation of the 
elements of the water of the salt, due to the considerable 
resistance opposed to the passage of the induced current dur- 
ing the magnetization. 

M. Chautard's investigations are still in progress,and doubt- 
less further novel and interesting results remain to be ad- 
duced. The phenomena noted are remarkable, and will at- 
tract the close attention of chemists and physicists generally 



At Columbia, Tenn., recently, the boiler of a steam 
thresher suddenly exploded, killing three and wounding 
seven persons who were working the machine. It is stated 
that one piece of the boiler fell at a distance of three miles 
from the scene of the disaster ; but this requires conlirma- 
tion. The cause of the explosion was the usual one — care 
lessness. 
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Printing Pbotograpbs by Jnachlnery. 

The name of M. Despaquis has for several montlis past 
been associated with earnest efforts made, not unsuccessful- 
ly, to hasten the advent of the time when the production of 
photographs at the printing press may be effected with a de- 
gree of celerity rivaling the production of typographic works 
at the platen printing; machine. 

Lite, we believe, all typographic machines in which ra- 
pidity is a desideratum, the printing surface in this process 
is curved; but unlike the typographic processes, the " sur- 
face " in this case is that of a iiexible endless band, which 
paeses over two rollers. 

Before describing the press and its mode of action, we 
shall explain the construction of the flexible printing band. 
A web of flax or hemp (not of cotton or wool) is faced with 
bichromated gelatin, on the surface of which the light has 
been allowed to act through the negative, and this it is 
which becomes the printing band. But a certain method of 
procedure is requisite in the preparation of this gelatined 
linen. A single pellicle of gelatin is treated by itself un- 
der the negative, and when exposed to light it is sponged on 
the surface with cold water containing a little glycerin, 
which retains the surface in a state of moisture, and thus 
prevents it from becoming insoluble during the operation 
which follows. This latter consists in laying down the cloth 
referred to upon the back of the pellicle thus treated, and sa- 
turating it thoroughly with bichromated albumen, in conse- 
quence of which, after it has been exposed to light, no water 
can penetrate the film or, at any rate, act upon the linen in 
such a way as to cause it to swell or become altered. The 
albumen is applied by means of pouring it over the surface 
of the linen, by which the albumen, linen, and original pelli- 
cle of gelatin, which bears the impression on its opposite side, 
are incorporated and form a strong flexible web. By expo- 
sing the back t^ the light, the entire body of the band i3 ren- 
dered insoluble, except on the extreme surface already ex 
posed under the negative, and upon which the light has now 
no more action, owing to its being still moist with the glyce- 
rin. 

This forms the flexible printing surface, and it if. impossi- 
ble not to admire the ingenuity displayed in its production. 
We now arrive at the press in which this endless printing 
band is to be utilized. The following is a view uf the press 
in elevation : 



upon Imperfect knowledge, or no knowledge but mere guess, 
have been replaced by sound criticism of the texts and their 
exegesis, in accordance with the times and circumstances for 
which they were written. 




In the above, 6 and c represent t wo r illers or drums, to one 
of which is attached a handle, d, for the purpose of rotating 
it. Over these rollers passes a cloth either of ordinary ma- 
terial or of metallic gauze, to which is attached the flexible 
printing pellicle just described. Three rollers, at h h, serve 
to moisten the printing surface in the same way as a litho- 
graphic printer moistens the surface of his stone by a wet 
sponge, while a series of other rollers, shown at i i, serve to 
ink the surface wherever the moisture absorbed admits of 
the ink adhering. At e is an adjusting screw, by which the 
large rollers are separated to such an extent as to insure the 
printing band being retained in a tight state. 

A third roller, /, is placed so as to act against c, and pro- 
duce the pressure of the paper, g, against the printing cloth. 
On this roller turns an endless cloth, k, in flax or zinc, which 
passes over a second movable roller, ?, which serves to stretch 
it ipore or less. Connected with the roller, m, is the paper, 
in a band, which unrolls by the action of the two large roll- 
ers, /and c. 

It is, of course, necessary that the ends of the printing 
cloth should be united by sewing — not forming a thick seam, 
but so as to pass smoothly between the two cylinders. — Bri- 
tish Journal of Photography. 



THE AMERICAN ASSOCIATION FOE THE ADVANCEMENT 
OF SCIENCE. 

The regular annual meeting of the above named associa- 
tion convened at Detroit, Mich. , on the 11th of August. Hon. 
C. J. Walker, of Detroit, delivered an address of welcome, 
to which Professor Hilgard, as President of the Association, 
made a suitable response. Up to the time of writing the 
members have been engaged in organizing details, so that, 
with the exception of the speech made by the retiring Presi- 
dent, Dr. Le Conte, a brief resume of which is given below, 
we defer publication, of our usual abstracts of papers of in- 
terest read, until our next issue. 

Dr. Le Conte's address dealt with the evidences of evolu- 
tion, and he endeavored to show that, while change of spe- 
cies may be admitted in creation, there still is reconcilable 
evidence of intelligence and design. He discussed the strict 
relation of natural history or biology to that great mass of 
learning and influence which is commonly called theology, 
and to that smaller mass of belief and action which is called 
religion ; and in reference thereto stated that it will be neces 
sary to separate the essential truths of religion from the ac- 
cessories of tradition, usage, and, most of all, organizations 
and interpretations, which have in the lapse of time gathered 
around the primitive or revealed truth. In conclusion, the 
speaker considered that the influence of Science upon reli- 1 
gion has been beneficial 



The Most POTrerful War Vessel In tbe World. 

The British ironclad Inflexible is now about one fourth 
completed, work having been begun upon her in February, 
1874. Unless the progress of invention results in the pro- 
jecting of a still more formidable engine of marine warfare 
before the Inflexible is launched, she will possess the thick- 
est armor, the heaviest guns, the largest displacement in 
tuns, the most machinery in the world, and probably prove 
more expensive than any other war vessel hitherto construc- 
ed. She will have engines for steering, for loading guns, 
for hoisting shot and shell, for ventilation, for moving tur- 
rets, for lowering boats, and for turning the capstan as well 
as for propulsion. The vessel is little more than a floating 
castle, rectangular above water, 100 feet long, by 75 feet in 
width, and protected by 24 inches total thickness of iron. 
The two turrets which are placed within the citadel are 
formed of iron of a single thickness of 18 inches, and within 
each of them are two 80-tun guns, which can be trained to 
any point of the compass. 

. The main engines work up to 8,000 indicated horse power, 
arid the bunkers carry 1,200 tuns of coal. The total cost of 

the vessel is placed at 2,605,000 dollars. 
m i#i ^ 

Centennial Notes. 

Egypt is to make an exceptionally fine display at the cen- 
tennial. The Viceroy's Commissioner has arrived in this 
country, and is pushing preparations vigorously. Egypt acts 
in conjunction with Germany. 

The General Transatlantic Steamship Company offer re 
duced rates to freight and passengers coming from France 
to the Centennial. 

Application has been made by the Royal Academy to the 
English Government for the latter to defray the cost of 
transporting works of art for exhibition in the Centennial. 
The request was favorably received, and is now under con- 
sideration. 

Mr. John Jay recently gave his views regarding the 
Centennial In an extended letter to the Tribune. He 
advocates the division of space into national and State plots. 
Such a plan, he thinks, would do much to develope that in- 
ternational rivalry to which the Vienna Exposition chiefly 
owed its success, while it would be less expensive to the 
Centennial Commission. He also advocates international 
scientific discussion upon a list of subjects to be selected by 
the Smithsonian Institute, congresses of scientific men being 
summoned from all parts of the world for the purpose, and 
national vessels being sent to transport them. Mr. Jay also 
suggests a congress which shall decide upon an international 
patent system which will give to an inventor in one country 
protection throughout the world. 



ter at any point by simply checking the rotation of the roller and the up- 
ward movement of the shade under the influence of the spring 

In the fixture of the defendants the pawl or pin engages with'the notch by 
theforceof gravity acting on the pin. This mode of engagement Is like 
that In the Hartshorn fixture. In the Hartshorn fixture the pawl Is kept 
away from Its engagement In the ratcnet notch by being raised by the peri- 
phery of the hub, and kept up by portions of the periphery of the hub until 
the notch Is under It ; and It Is raised so Sigh by the non-holding wall of the 
notch that, when the roller Is rotating freely under the action of the spring. 
It win not have time to fall far enough to engage with the holding wall of 
the notch during the time the notch is passing under It. In the defendants' 
Uxture the pin or pawl is kept from engagement In the ra chetby centrifu- 
gal force. It Is not supportedby the periphery of the hub, or raised by the 
non-holding wall of the ratchet, or knocked up slightly by the blow of the 
holding wall of the ratchet, as In Hartshorn's fixture. 

In the Almy roller there is a thimble with a side aperture, surrounding the 
hub, forming a closed chamber when covered by the end cap of the roller 
In this chamber Is placed a little roller or pin, lying horizontally, and al- 
lowed to revolve loosely, and In the raold revolution of the roller to be 
thrown above the periphery of the notched hub by centrifugal force; but 
when the roller is revolved slowly, or its motion is arrested, the loose pin, 
roller, or pawl falls on to thehub and Into the notch, and, In rolling up the 
curtain. It Is caught between that part of the notch which Is at right angles 
with the axis of the hub and the shoulder formed In the thimble at the pin 
chamber. In this respect thepawland ratchet In the defendants' may proper- 
ly be said to have a different operation from the pawl and ratchet In the Harts- 
horn fixture. In a similar sense the pawl and ratchet In the Hartshorn patent 
operate in a different manner when actuatedby a spring in one of the modes 
described In the patent, and when left to engage by the pawl falling Into the 
ratchet notch by gravitation, as in the mode stated as the preferable mode In 
that patent. 

In both the Hartshorn and the Almy roller the pawl and ratchet are so ar- 
ranged that the one will engage with the other at any point or hight of the 
shade by simply checking the rotation of the roller and the upward move- 
ment of the shade under the Influence of the spring, by simply manipulating 
the shade, dispensing with counterpoises, or the usual cord for operating the 
roller, or the cord for holding the pawl disengaged. 

In this respect, wherein Hartshorn differed from all that had precedeu 
him, the mode of operation is the same ; and even if Almy's fixture has 
some advantages over Hartshorn's, It clearly embraces what was his inven- 
tion, and is secured by the claim of his patent, and is an Infringement . A» 
stated by Judge BlatcMord In the case of Hartshorn !)<i. Tripp et al.. In the 
circuit court for the southern district of New York: " There Is no differ- 
ence between these two modes of operation in the withholding from engage- 
ment, so far as regards the real Invention of the plaintiff and the scope of the 
claim of his patent. ' ' 
Decree for complainant for injunction and account, as prayed for in th« 

[S. D. LaWt for complainant. 

J. B. Maynadier, for defendants.] 



Supreme Court ol tbe United States. 

PATENT RUBBEB PENCIL HEADS. 

The Supreme Court of the United States, Chief Justice Walte reading the 
decision , has decided , in the case of the Rubber Pencil Company, appellants, 
!i8. Samuel E. Howard, eta;., defendants, that what Is known as Blair's 
patent for rubber pencil heads was not a fit subject for a patent. The de- 
scription named a combination of rubber with some other substance to in- 
crease the erasive powers which the opinion decides was not a novel device, 
andatlengthlimltstheclalmof orlginalltyto the affixing of thehead to the 
end of the pencil in extended and longitudinal shape. The opinion aver-s 
that any piece of rubber could be so treated, and says. In closing: '* An Idea 
of itself Is not patentable, but a new device by which It may be made prac- 
tically useful is. The idea of this patentee was a good one, but his device 
to give it effect, though useful, was not new ; consequently he took nothing 
by his patent." 



A Brilliant Llgbt. 

Fill a small vessel of earthenware or metal with per- 
fectly dry saltpeter or niter, press down a cavity into its 
surface, and in this cavity place a piece of phosphorus; 
ignite this, and the heat given off melts a sufficient quantity 
of the niter to evolve oxygen enough to combine with the 
phosphorus, and the effect is to produce the most magnificent 
white light which chemistry can afford. — Photographic News. 



United States Circuit Court— Soutbern District of 
Jiew York. 

ATENT GAS MACHINE.— GILBERT AND BAREEB MANUFACTUBING COMPANY 
VS. ABBAHAM BUSSING, 

[In equity—Before Woodruff, C. J.— January, 1875.] 

This was a suit under letters patent granted to C. N. Gilbert and J. F. 
Barker, August 3, 1869, for an "improved apparatus for carbureting air." 
The patent had been sustained at final hearing! n a suit against Oakes TIrrell, 
decided by Judge Woodruff In July, 1874, and the complainants had obtained 
an Interlocutory decreefor an accounting as to gains, profits, and damages. 
TIrrell was a manufacturer of the Infringing machines, and the defendant in 
the present suit had purchased one of the machines so manufactured by 
TIrrell. and was using it to light his own residence.] 

A mere Interlocutory decree for gains, profits, and damages against the 
manufacturer of Infringing machines cannot operate as any defense In be- 
half of the purchaser of one of such machines. 

A patentee cannot take compensation for an Inf rlngement,lncludlng manu- 
facture, sale, and use, and thereafter enjoin that use for which he has taken 
compensation. 

When a patentee claims and recovers, not only the actual gains and profits 
of the manufacture and sale of the infringing machine, but all the damages 
which he has sustained therefrom. It is at least to be presumed that such re- 
covery embraces all the profit which the patentee woaid have receli^ed had 
he made and sold the machine with the incidental and consequential right 
to use it. 

Where the complainantB had obtained an interlocutory degree for an ac- 
counting of gains, profits, and damages against the manufacturer of theln- 
■ ■ ■ Tiacnines, an unqualified Injunction pe»(f en ee lite, against the pur- 



frlnglngmacl - . . . 

chaser and user of one of the machines was refused, 
ever, was put under bonds 



The defendant, how- 



DECI8I0NS OF THE COITBTS, 
United States Circuit Court— District of massa- 
cbusetts. 



PATENT SHADE FIXTURE.— STEW ABT HARTSHORN fJS JAMES F. ALMT e( a?. 

[In equity— Before Shepley, J.— Decided April, 1875. 

The bill in this case i s brought for alleged Infringement of reissued let- 
ters patent No. 2,756, dated August 27,1867, granted to Stewart Hartshorn, 
for improvement in spring fixtures for shades. 
The claim is for— 

The application to a shade roller, provtJed with a spiral spring for auto- 
tnitlcally raising or rolling up the shade, of a pawl and a ratchet oruotched 
hub, so arranged that the former will engage with the latter at any point 
or bight of the shade by simply checking the rotation of the roller ana the 
upward movement of the shade under the Influence of the spring, substan- 
tially as setforth. 

Upon the construction of this claim depends thequestlon of Infringement 
In this case. Defendants contend for a construction which will limit the 
claim to the peculiarly shaped pawl and the peculiarly shaped ratchet de- 
scribed in the speclflcatlon of the patent. Complainant contends for a con- 
struction which will embrace. In combination with the other elements, any 
pawl and ratchet or notched hub so arranged that the former will engage 
with thela tter at any point or hIght of the shade by simply checking the ro- 
tation olthe roller and the upward movement of the shade under the Influ- 
ence of the spring, substantially as set forth. 

The state of the art before the invention of Hartshorn was this : A roller 
was used , having within it a colled spring, one end fixed to the roller and 
the other end to a loose journal of the roller. A pawl and ratchet were so 
applied to the roller that the pawl would hold the roller against turning under 
the action of the spring, but allow the roller to be turned against the action 
of the spring. The ratchet lifted and disengaged the pawl from the ratchet 
in a downward pull of the curtain. These rollers were adapted, like the 
Hartshorn, to be hung In brackets. In the form of spring fixtures for shades 
which was knov/n asthe "The Coach Fixture," andln use prior to Harts- 
horn's Invention, a cord was used to lift thepawl and disengage it from the 
ratchet when It was desired to allow the curtain to roll up under the action 
of the spring. Hartshorn's Invention differed from those which had pre- 
ceded it. In ttiat Itdlspensed with the cord used o disengage the pawlfrom 
the ratchet when the curtain Is to be rolled up, and operated the fixture 
wholly by means of the shade or curtain. 

The operatlonof Hartshorn's fixture, so far as concerns winding up the 
curtain and stopping It any desired hIght, is as follows: A pawl is attached 
by a pivot to one of the brackets in which the shade roller Is hung. The end 
of the pawl opposite the pivoted end has a tendency to fall by gravity on a 
hub attached to one end of the roller. Two notches are made inthe peri- 
phery of this hub. The width of these notches is but slightly in excess of 
the width of thetoe of the pawl. The ratchet supports the pawl for the full 
extent of Its periphery, except as to thesllght difference in excess between 
the width of the ratchet notch and the width of the toe pawl. Should the 
roller be revolving rapidly the width of the ratchet notch will pass under the 
width of the toe of the pawl before the toe of the pawl has had sufiicient 
time to gravitate into the ratchet notch . This space of time Is very short, 
forit is only while the excess of width between the width of the notch and 
the width of the toe of the pawl Is passing under the toe of the pawl. This 
only allows the pawl toe to gravitate into and engage with the ratchet notch 
under a slow movementof the roller. Under a qulckrevolution of the roller 
thepawl toe will not be unsupported by the perfpheryof the ratchet for a 
space of time sufficiently long to allow it to gravitate a sufiicient distance 
into the ratchet notch to become engaged with it while the ratchet notch 
ispassing under it. 

The patentee also states that, if desired, the pawl may be placed under- 
neath, or at one side of, the hub, instead of over it, as represented, and a 
spring may be made to bear against it, in order that its projection may en- 
gage with the notches. 

It willthus be seenthatthe invention of Hartshorn consisted, so far as 
concerned the spring roller shade fixture, in dispensing with the weights, 
counterpoises, and pulleys which had been previously employed, and also 
with the cord which had been employed to operate the pawl and disengage 
It from the ratchet nptch, and so arranging the pawl And ratchet that the 

— ■•■-'-' — ^ idi 

arrangement 



On final hearlDg the complainants might become entitled to a perpetual in- 
junction against such defendant, as they cannot be compelled, against their 
will, to permit the defendant to use their invention, 

[E W. Stoughton and W, Stanley for complainants. 

Edmnnd Wetmore for defendants.] 

United States Circuit Court— Southern District or 
New fork. 

FKEDERIC A. KUR8HEEDT VS. ROBERT WERNER. 

[In equity.— Before Blatchford.J. ; June, 1875.] 

[The case came up on motion for preliminary injunction.] 

Blatchford, J.: 

The letters patent sued on herein are reissue liTo. 3,000, granted to George 
E. King, June 23, 1868, the original letters patent having been granted to 
him, as inventor, February 26, 1867, 

The patent is for " an improvement in fluting machines." The specifica- 
tion of the reissue says : ,.,,,,.,.,. 

This Invention is designed for making puffing applicable to shirt bosoms, 
trimming, or other purposes of dress, in which the article, as it issues from 
the machine, is (without having recourse to laundering) delivered in a com- 
plete form, either single orin two or more series or rows, composed of flat- 
enedborders, with flutes running along their Inner edges, and puffed Or 
crinkled surfaces between the flutes. The Invention conllsts in a gul decon- 
structed with one or more curved orarched portions, in combination with 
oneormore suitable flutingrollers, whereby the material, in passing through 
the machine, is fluted and contracted laterally, as it were, or drawn up be- 
tween the flutes to produce the required crinkled surface or surfaces in the 

The main feature of themachine is the arched guide, in combination with 
tworollers. one above the other, and opposite and near to the guide. The 
roljersare sofonnedthatthestrip of material, after being acted on by the 
gTjIde, passes between the two rollers. The rollers have such configuration 
externally on their surfaces as to produce a finished fabric which has a loni. 1- 
tudinal strip that is puffed or crinkled in such manner as to possess an ir- 
regular wavy surf aee, and on each side of such crinkled strip a longitudinal 
strip that is fluted, and on each side of, and outside of, each of such fluted 
strips a longitudinal flattened strip, through which stitching maybe made 
longitudinally, to render permanent the conformation of the puffing. The 
portions of the rollers from between which the crinkled part of the finished 
fabric Issues are plain, and so are the portions from between which the flat- 
ened parts of the finished fabric issue, while the portions of the rollers from 
between which the fluted parts of the finished fabric issue are grooved, 
so as to make grooves and flutes on each roller— a groove alternating with a 
flute, and the flute on one roller taking Into the groove on the other. Each 
part of each roller Is of the same width as that portion of the finished fabric 
which It is designed to shape. The parts of the rollers from between which 
the crinkled part of the finished fabric Issues are of such d fame ter that, 
when the rollers are in proper position , the face of that part of one roller is 
situated at such distance from the face of that part of the other roller that 
no considerable pressure is exerted upon the fabric in passing bet ween them. 
It is the action of the guide, in connection with the grooved and fluted 
partsot the rollers and the plain parts of each roller that lies between the 
two grooved and fluted parts of each roller, that produces the crinkled part 
of the finished fabric. " 



I shade may be stoplied and retained, at any aeslred point within the scope of 
its movement by a simple manipulation of the shade Itself, the arrangement 
of the pawland ratchet being such that the former will engage wlthFhe lat- 



The claim designates as the invention the curved or arched portion of the 
guide, in combination with suitable fluting rollers, substantially as set forth 
In the speclflcatlon. for the purpose therein specifled. The patentee calls 
the whole instrument in front of the rollers a>ulde; but the only material 
part of it is the curved or arched portion. The expression in the claim, 
'■ the guide, constructed with a curved or arched portion," is the same thing 
as saying "the curved or arched portion of the guide." 

This has been the construction lieretofore given to this patent. King ra 
Maudelbaum(8Blatchf..C. C. R.,468). * , , ,. , ^, ^ 

The same patent was again before this court in the case of King vs. Wer 
ner (decided August 13, 1874). • 

The defendant in the suit last referred to is the defendant in this suit. He 
has altered his machine by takingoflthedetent or flnger and putting in place, 
of It anarched projection, ralsedup In frontof the plain pans of the rollers, 
and like the arched projection in the said Muller guide No. 5; but he dis 
nenses with the Muller embossing rings, and uses instead rollers like King's, 
^ich have plain parts between the fluting parts and opposite the arched 
nrojection He hasremoved from the King machine thoseparts before spo- 
ken of as immaterial to King's invention, namely, the upper piece of metal 
in King's guide, and the metal each side of the arched projection. He re- 
talnsall that there Is essential In King's guide, that Is, its curved or arched 
portion opposite the plain parts of the rollers, which are between the fluted 
parts of the rollers; and he uses such curved orarched portion in connection 
with rollers which have parts suitable for fluting each side of plain parts, in 
a machine which ojterates bymeansof such flutingparts and such plain parts 
of the rollers, and such curved or arched piece in front of such plain parts, 
to produce the crinkled or puffed conformation in the fabric in connection 
with the fluted parts of it. Themodeof operation of the parts Is the same 
as In King's machine. In all features that are essential to King's Invention, 
as described and claimed, and the result In the finished fabric is the same. 
The defendant takes up an extra width of material by causing the material 
to ride over and to be raised by the arched or curved projection, and this 
extra width Is orlnkled as »nd because the adjacent parts are fluted. 

The plaintiff is entitled tu an injunction, as prayed for. 

IF. S. Bats, tor complainant. 

A. F. Brtesen, for defendant.] 
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Improred Fire Escape Ladder. 

David Sanford, Ashton, 111.— This invention is an improvement 
upon the Are escape ladder for which same inventor obtained let- 
ters patent dated January 19, 1875. The lower section o£ the square 
hollow ladder is connected to the frame by means of a gimbal coup- 
lingr. By means of chains and windlasses, the ladder may be raised 
and lowered, and there are devices for holding: it in any desired po- 
sition. Swiveled brace bars are added to giive a firm support, and 
may be easily turned out of the way. 

Improved Boot or Shoe. 

Wm. Meyer and HenryFreiburg, Quincy,lll.— The invention con- 
sists in a boot or shoe having a wooden heel and shank with attach- 
ed continuous insole, the latter being provided with flaps bent over 
and secured to the under sides of the wooden shank. 
Improved Bale Tie. 

A.. A. Szabo, Houston, Tex.— The invention consists in an im- 
proved bale tie block having a laterally open side slot from whose 
end proceeds a hole that extends obliquely through the block to- 
gether with cramping grooves, whereby the band can be tightened 
on the bale with great facility and without liability to slip. 
Improved Harvester Knife Sharpener. 

G. V. Phelps, Newark, Ohio.— The invention consists in combin- 
ing, with a rotary grinder, a traveling pin in front, a guide on table, 
a folding frame, and a laterally moving frame. 

Improved Boring and Mortising Maelilne. 

HenryNeamann, Central City, Col. Ter.— The invention consists 
of a sliding support for a tool slide, contrived to be shifted around 
on its sliding base, in combination with feed racks on both sides, 
whereby the mortising tool may be fed up to both ends of the mor- 
tise. The invention also consists in a portable boring and mortis- 
ing machine, having rollers for shifting it along the timber easily, 
and provided with clamps and screws for attaching it to the latter. 
Improved Chair Base. 

William T. Doremus, New York city.— This chair base is so con- 
structed that it may be slipped in a knock-down shape, and conven- 
iently put together by the buyer. By means of suitable devices the 
legs will be held firmly in place, even when made of narrower tim- 
ber than the breadth of the leg sockets. When a person leans back 
in the chair, he brings into play the elasticity of two rubber blocks, 
an arm, and a long bolt. Several holes are formed in the arm to re- 
ceive the bolt, so that the springs may be adjusted nearer to or far- 
ther from the bolt, which is the axis of motion to adjust the tension 
or strength of the springs to the weight of the person who will ordi- 
narily use the chair. 

Improved Chair Base. 

William T. Doremus, New York city.- This invention consists in 
plates made with a central socket to receive a pivot, and with angu- 
lar half sockets to receive the legs, and provided with pins and 
screw holes for securing said legs in place. The legs are made in 
two parts, jointed to each other by tapering tongues and grooves. 
Hollow pins are cast in the angles of the half sockets of the plates, 
to adapt them to receive bolts for securing the legs in said sockets, 
and clamping the plates to each other and to the legs. 
Improved Lamp. 

Joshua B. Godwin, Washington, N. C— This is a taper tube, placed 
in a lamp burner parallel to, and in connection with, the ordinal y 
wick tube, so that a constant flame of diminished size may be main- 
tained. 

Improved Reversible Plow Point. 

Marcus M. Bowers, Richmond, Va., assignor to himself and John 
P. Schemerhorn, of same place.— This is a detachable and reversible 
plow point, made with lips upon the upper and lower edges of the 
sides of its shank, whether said shank be made tapering or with 
parallel sides. 

Improved Sash Holder. 

Patrick Muliane, Davenport, Iowa.— In the edge of the sash is an 
angular notch, the lower Inclined side of which forms a smaller 
angle with the horizontal line than the upper side, the inclination of 
the said lower side being not enough to bind a fastening roller 
against the casing when the window is being raised. The incllBa- 
tion of the upper side of the notch is such as to wedge the roller be- 
tween it and the casing, so as to hold the sash fastened in any posi- 
tion. The weight of the roller is such that the said roller will rest 
upon the lower side of the notch while the sash is being raised and 
lowered. When the sash has been raised to the desired point, a 
slight pull upon a cord will raise the roller into the upper part of 
the notch. 

Improved Hose Spanner. 

John Burke, Newburyport, Mass.— The jaws of a hose spanner are 
provided with slots at some distance back from the ends thereof in 
order to be enabled to obtain a closer bite and to be adapted to hose 
of any size. 

Improved Stove Pipe Joint. 

George D. TJmland, Osceola Mills, Wis.— The object of this inven- 
tion is to render the pipes of stoves and other heating furnaces less 
dangerous than they now are, and to make them so that they can- 
not work or be pulled apart when once put together ; and it consists 
in spiral beads or grooves made to fit each other, so that the two 
parts may be put together by revolving either one. 

Improved Butter Preserving Firkin. 

John Wilhelm, Orrville, Ohio.— This is a butter firkin so con- 
structed as to adapt it for receiving brine or pickle, which, by sur- 
rounding the butter on all sides, will prevent its becoming rancid. 
Improved Cooling Apparatus for Booms. 

William Braeunlich, New York city.- Within a tank is placed a 
coiled pipe, the upper end of which passes out through the upper 
part of the tank, and is led into the room to be cooled. The lower 
end of the pipe passes out through the bottom, and is connected 
with a force blast rotary blower. In the center of the tank and coll 
is placed a cylindrical tank. The space around the coil is then filled 
with any freezing mixture which will cool the current of air pass- 
ing through the coil, so that when introduced into a room it may 
reduce the temperature of the same. The inner tank is provided 
with a cover, so that it may be used as a refrigerator. 
Improved Trlleaf Scales. 

Lucius H. Crane and Albert A. Miner, Brattleboro', Vt This is 

an improvement in measuring scales of trihedral form, used In 
drawing and in dividing spaces into equal proportions ; and it con- 
sists in making the leaves detachable, and so that they, or any one 
of them, may be drawn out from a common central core to elongate 
the scale . 

Improved Car Coupling. 

William H. Bodenhamer, Xenia, Kan.— This invention consists of 
the coupling pin, fixed in a guide above the drawhead, to work up 
and down, and also fixed in the end of a spring for lifting. The 
spring Is extended rearward along the drawhead, to which it is con- 
nected. Under the spring, between the coupling pin and the point 
where the spring is fastened, is a setting and tripping dog on a crank 
shaft, by which the pin can be held up to allow the ooupliog link to 
enter, and then let fall, for self -coupling, when the link strikes the 
dogr. 



Improved Photographic Vignetting Machine. 

Chester C. Merrill, Port Jervis, N. Y.— This consists in the interpo- 
sition of a serrated vignette between the sitter and the camera or 
instrument, and, by means of a frame or other support, suspending 
the name of the sitter or other written or printed name or words 
either above or below the impression or print at the same distance 
from the camera as that occupied by the sitter. 

Improved Gas Fitters' Lamp. 

Joseph D. Galloway, Philadelphia, Pa.— This invention consists of 
a gas fitter's lamp that is provided with a hollow handle, forming 
the blowpipe, in connection with a flexible tube, swiveled thereto. 
The white lead box is screwed on the wick tube of the lamp, form- 
ing thereby the cap of the same. 

Improved Apparatus for Measuring Distances. 

Francis Weldon, Mominabad, Deccan, India.— This invention pro- 
ceeds on the principle of first dividing into equal parts a straight 
line, and then selecting a point at right angles to that line and at 
such a distance as to enable the observer to see distinctly each of 
the divisions on the range line from beginning to end. All the di- 
visions being thus distinctly visible, a scale is made by setting up, at 
the point of observation and at right angles to the range line, a bar 
having a pointer hinged to it. This limb, when aligned on each of 
the divisions of the range line in succession, will exhibit a distinct 
movement, the registering of which is effected by an indicator and 
guide rod. The Instrument is used as follows : Place the bar on a 
tripod and a support or other convenient rest, and from it measure 
the length of base for which the instrument may have been gradu- 
ated. At thatdistance setup a staff to mark the exact spot atwhich 
an angle of ninety degrees is subtended by the instrument and the 
object whose distance is to be ascertained. This can be done with 
an optical square, reflecting telescope, or other suitable instrument. 
On this state directthe fore and back sights of the bar, align the fore 
and back sights of the limb on the distant object, and the distance 
indicated by the index rod oa the graduated scale of the bar will be 
the distance of the object from the staff. 

Improved Pianoforte Case. 

Harrison J. Baker, Chicago, III.— This is a cover for the key boa 2, 
for square pianos, which is contrived to be opened independently of 
the top cover of the case. Instead of coming forward to the front 
of the case, it terminates back of the keyboard and at the music 
rest, so as to expose the key board cover and other front portions 
of the top of the piano to view. 

Improved Feed Cutter. 

Thomas Webb, Elyria, Ohio.— This invention has for its object to 
improve the construction of the feed cutter for which letters patent 
were granted to same inventor August 5, 1873, so as to make it run 
steadier and with less friction, to enable it to be readily adjusted to 
cut the feed finer or coarser, and to enable it to hold the material 
more firmly while being cut, and thus prevent any of the said mate- 
rial from being drawn out uncut. When the machine is at work, a 
hand nut is screwed up with only sufficient force to hold the feed 
gearing in gear, so that, should any hard substance get into the feed 
box and be fed forward, a lever can be instantly thrown down to 
throw the feed gearing out of gear, and thus prevent the machine 
from being broken. 

Improved Lock for Doors. 

William Unverzagt, Memphis, Tenn., assignor to himself and I. 
A. Chase, of same placj.— The drawing out of a slide piece changes 
the poiition of all the tumblers, so that their recessed extensions 
form a bar to the tongue pieces of the bolt, and render the opening 
of the same impossible, except by setting all the tumblers to the 
exact position by means of a graduated key, which brings the tum- 
bler extensions so far back that they enter on the openings of the 
bolt immediately between the tongues of the Siime. 
Impioved Machinery for Raising and Transferring 
Hides from Vats. 

William Coupe, South Attleborough, Mass.— The machine may be 
run from one tier of vats to another, or to any desired place. Two 
cross heads are placed upon the inner sides of uprights, and are con- 
nected. They may be raised and lowered by turning screws. To 
each of the cross heads are attached chains and hooks of galvanized 
iron. The hooks receive hard wood cross bars, upon which rest the 
ends of other bars, to which the hides are attached by hooks in the 
ordinary way. In using the machine, the green hides are hooked 
upon the upper bars. The machine is then run to the vat in which 
the pack is to be placed, and the gearing is operated to turn 
the screws and lower the cross heads. As the lower bars enter the 
tanning liquor, the hooks are detached, leaving all the bars and the 
hides in the liquor. To transfer hides from one vat to another, the 
cross heads are lowered, the hooks are hooked upon the ends of the 
bars, and the cross heads are again raised, bringing with them the 
bars and the hides. The machine is then moved upon the stationary 
or temporary track to the other vat, and the bars and hides are low- 
ered into it in the manner before described. 

Improved Liquid Mixer. 

John B. Meyers, New Orleans, La.— This invention consists of a 
main mixing vessel or vat, with a revolving paddle or stirrer wheel 
arranged therein, in connection with the strainer vessels through 
which the liquids pass before entering the vat. Large quantities of 
liquids may thus be handled easily and mixed in a short space of 
time, while being also strained from any coarser impurities on the 
passage. 

Improved Double-Acting Pump. 

Charles Gordon, Savannah, Ga.— Each stroke of the double piston 
forces the water in the cylinder section at one side of the same 
through a pipe with a check valve into a iongitiidlnal connecting 
pipe, and to the delivery pipe, while the vacuum formed in the 
other cylinder section draws the water through the suction pipe 
with check valve into the same, to be forced on the return stroke 
of the piston to the delivery pipe, while the other section is filled 
with water through the opposite suction pipe. 

Improved Damper Mechanism tor Pianofortes. 

Edward Porter, New York city.- The object of this invention is to 
enable the dampers of the bass strings of a piano to be raised and 
held suspended without raising thedampers from the other strings— 
that is, the strings of the upper part of the scale- by means of the 
ordinary damper or loud pedal mechanism. The invention consists 
in the strip attached to the forward upper part of the lifter rail, and 
extending beneath the forward part of the damper levers of two 
octaves, more or less, of the bass strings ; and in the combination of 
the spring with the damper pedal spring, and with the strip attached 
to the lifter rail. 

Improved Padlock. 

Henry S. Lockwood, South Norwalk, Conn.— The wards of the 
key correspond to the recesses of tumblers, so that, on the intro- 
duction of the same, all the tumblers are engaged and thrown back. 
The spear-shaped heads of the same are thereby released from the 
projecting end of a projection of a sliding ring, admitting the slid- 
ing of the ring for opening the lock. When a false key is intro- 
duced, some of the tumblers are not released, while others are 
forced back with the opposite hooks of their spear heads against the 
ho^k-shaped end of a guard arm, so that the obstructing action of 
at least one tumbler prevents the opening of the lock. For attach- 
ing the look, no key Is necessary, as the mere turning of the ring 
produces the throwing of the bolt and the connection of the lock 
with ihe staple. 



Improved Peg-Cutting Machine. 

Jeremiah F. Smith, Keokuk, Iowa.— The cutters are applied at 
the outer ends of two forward extending arms, which spread In the 
shape of a V from their common rear part, one being straight, tha 
other being curved in upward direction. The stright arm is used 
for cutting out the heel of the shoe, while the lower curved arm re- 
ciprocates forward and backward, and is passed easily along the 
sole edge for cutting the pegs, being guided along the upper by a 
protecting casing. The pegs are rapidly and neatly cut off by the 
reciprocating knives. 

Improved Hot-Water Heating Apparatus. 

Ernest F. Wackwitz, New York city.— The heating pipes in the 
heater are made flat and thin, so that they afford larger surface in 
proportion to capacity than round pipes do. By practical tests, it 
is found that the flat form gives equal size of heating and radiating 
surface, with less than half the quantity of water that is contained 
in round pipes giving the same surface. A cross pipe is arranged on 
the top of a vertical overflow pipe with both ends open, and inclined 
a Uttle to the horizon. The highest end discharges into the air, 
while the lower one returns into a funnel, from which a pipe leads 
down in the heater nearly to the bottom, for returning the water 
which may be forced up out of the overflow pipe by expansion, 
while the steam will have freedom to escape. 

Improved Burglar Alarm. 

Samuel Searight, Pettisviiie, Ohio.— This Invention consists of the 
combination of bells, revolTer, and other alarm devices with suita- 
ble mechanisms that set them in motion when their cord connec- 
tion with the doors and windows is stretched or interrupted. 
Improved Dental Plugger. 

Candldus Bilharz, Pittsylvania C. H., Va.— Upon one side of the 
inner surface of the cavity of the head is formed a cam, which, as a 
rod and head are revolved, strikes against the end of a lever and 
turns it upon its pivot so as to draw the holder and point inward. 
As the end of the lever drops from the shoulder of the cam, the 
holder and the point are thrown out to give the blow by the elasti- 
city of a spring. 

Improved Steam Fnglne. 

William Head, St. Cloud, Minn.— This invention consists of mova- 
ble cylinder heads, with apparatus to cause them to follow the pis- 
ton until the crank has passed the centers suiflcientiy to be acted on 
with good effect. The two heads of the cylinder are connected to- 
gether by rods outside of the cylinder, so that, as the one follows 
the piston, the other will be returned to the end of the cylinder, out 
of the way of the piston. Q hey are worked by a cam on the crank 
shaft, and stops are provided to fall in behind and hold them against 
the back action of the steam, to relieve the cam by which they are 
operated from such pressure. 

Improved Plow. 

Oliver P. Sanford, Dadeville, Ala., a-ssignor to himself and Jacob 
Henry, same place.— The rear end of the plow beam is curved down- 
ward. The plow standard is made of a bar of iron bent into U 
shape, the parallel arms of the bar being at such a distance apart as 
to receive the rear end of the beam between them. The pitch of 
plow and the position of the bandies may be readily adjusted as re- 
quired. The plow plate rests upon the forward side of the stand- 
ard, and is secured in place by a bolt that passes through the said 
plow plate and through the space between the arms of the stand- 
ard, below the rear end of the beam, so that the said plow plate may 
be raised and lowered by loosening the nut. The bolt also passes 
through a washer, the lower edge of which is bent inward to enter 
notches in the standard, to prevent the plow from slipping down- 
ward. 

Improved Grain Tally. 

Aden K. Munson, Marysville, Kan.— In the ends of a box are 
formed openings to receive the measures, which arc made of a sin- 
gle piece of sheet metal. To the upper part of the ends of the box 
is secured the striker, the lower edge of which is notched to receive 
bars, and which is secured to the box by bolts that pass through 
transverse slots In the said striker, so that it may be conveniently 
lowered or raised to strike off the measure more or less closely, as 
may be desired. 

Improved Neclt-Tle Fastener. 

James H. Harrington, Providence, B. I.— This invention consists 
of a pair of griping flngers pivoted together, and contrived to clutch 
round the shank of a collar stud or the thread fastening a button, 
and hold thereon by a spring. The flngers are so attached to the 
tie that it may hang down below the flngers to afford access to 
them for readily connecting them to the button, and, after the fln- 
gers are attached, be shifted up in front, and be adjusted under the 
collar. 

Improved Corn Planter and Cultivator. 

Philip S. Starnes, Pink Hill, Mo., assignor to Darnall & Womacks, 
same place.— The dropping slides are pivoted to an arched bar, so 
that both the dropping slides may be operated at the same time. 
The arched bar is made in three parts, so that it can be expanded or 
contracted to correspond with the adjustment of the plow beams. In 
the middle part Is pivoted another bar, also made in three parts, so 
that the bar can be expanded or contracted to correspond with the 
adjustment of the first bar. By this construction, the plow beams 
will be held in their proper relative positions, and at the same time 
may be moved laterally or vertically In guiding them. 
Improved Door for Grain Cars. 

Frederick J. Kimball, Philadelphia, Pa.— This invention csnsists 
in the arrangement of a swinging bar, a pivoted latch for locking 
its free end, and permanent or flxed vertical bars, whereby the door 
is secured and also adapted to be opened outward. 
Improved Press. 

Jacob P. Kefauver, Madisonville, Tenn.— This consists in the 
combination, with follower levers, of arms having pulleys, ropes, 
and a windlass having two drums. One set of ropes, for pulling up 
the levers to press the bale, work on one drum, and other ropes 
work on the other drum for pulling the follower back, the latter 
ropes being ananged on the pulleys. 

Improved W^lndmill and Tf^aterlng Apparatus. 

Ezra Richardson and Porter Harkness, New Rutland, 111.— The 
wheel has rigid vanes, and is mounted on a vertical shaft, which 
carries a tail vane at Its upper end, which is free to turn on 
the shaft. This vane has arms ; and on the outer end of the upper 
one another vane is pivoted, so as to be held up to the wind by a 
weight. When the vane is forced down, the wheel and the tail 
vane will be turned into the same plane, and the wheel will be held 
by the tail vane with Its edge to the wind. The weight is raised by 
heavy winds to relieve and regulate the wheel. When a trough is 
empty, the weight will open the valve ; and when it is filled, the 
weight of the water will close it, and thus supply the trough with 
water as it is required, and without waste. 

Improved Wlndonr Frame. 

Ellas Botii, New Oxford, Pa.— This invention is ar, improvement 
upon the construction described in patent No. 157,234. In that case 
the side of the casing is recessed opposite the lower sash to receive 
a strip, which is removable. When the strip has been detached, the 
lower sash may be readily taken out, and after that the upper sash. 
The improvement relates to forming an opening In the casing at 
the upper end of the recess for the remoTable strip, whereby the 
removal of the latter is facilitated. 



) 1875 SCIENTIFIC AMERICAN, INC. 



138 



^tuntxUt %mmtm. 



[August 28, 1875. 



The Charge for Insertion wnder this head 18 (1 a lAne. 



Cuirass Felting— For the best Steam Boiler and 
Pipe Covering, address C. H. Dempwolflf & Co. .York, Pa. 

Metallic Pattern Letters and Figures, to put on 
patterns of castings.all sizes. H.W. Knight, SenecaFalls.N. 

Hoadley Portable Engines. K. H. Allen & Co., 
New York,Sole Agents of this best of all patterns. 

Hotclikiss Air Spring Forge Hammer, best m the 
market. Prices low. D. Frlsble & Co., New Haven. Ct. 

Valuable Patent for sale cheap. C. H. Williams, 
Jack's Reefs, N. Y. 

Agents wanted to canvass for the Manufacturer 
and Builder. Work for everybody. Liberal commissions. 
Address Austin Black, 37 Park Row, New York. 

i4 H. P. Boiler, complete— Non-explosive, Self- 
Feeding. $60. S. Harris* Co., 45DesplaInes St., Chicago. 

Desirable Furnace and Machine Shop for Sale, at 
a Bargain. Terms easy. Address T. M.Mann, Sherburne, 
Chenango Co. , New York. 

Nut Lock, for Bailroad Engines, Steamboats, &c. 
Patent for Sale. Address H. L. Heaton, Philadelphia, Pa. 

Water, Gas, and Steam Goods— New Catalogue 
packed with first order of goods, or mailed on receipt of 
eight stamps. Bailey, Farrell & Co., Pittsburgh, Pa. 

Almost every newspaper man in America has 
transacted more or less business with Geo. P. Rowell & 
Co. , Advertising Agents of New York, and we venture to 
say that not one ever received any unfair or dishonest 
treatment at their hands.— [Galena (111.) Gazette.] 

Situation wanted as Mech. Draughtsman or Pat> 
tern Maker. References exchanged. Box 77, Hoken- 
dauqua, Lehigh Co., Pa. 

Electric Burglar Alarms and Private House An- 
nunciators; Call, Servants' &Stable Bells; Cheap Teleg. 
Insts; Batteries of all kinds. G.W.Stockly, Cleveland,0. 

Wanted— The address of parties prepared to do 
Ight tempered steel spring work, and to perforate same. 
Joseph Reed, P.O. Box i34, Jeflersonvllle, Ind. 

The Massey Balanced Kotary Engine, 1 to 100 
H. P.— Runs light on one pound of steam . Cheap, com- 
pact, light and economical— Hoisting, Elevator, Propel- 
ler and other. Operated by lever only. Manufactory, 204 
B. 23d St., New Tori. 

Price only $3.50.— The Tom Thumb Blectnc 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets the electric light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach * Co. , 246 Canal St. , New York. 

Bolt Headers (both power and foot) and Power 
Hammers a specialty. Forsalth & Co., Manchester, N.H. 

Entire Stock of Tools of a Foundry and Machine 
Shop for Sale. List sent on application. Address P. O. 
Box 2132, New York City. 

Boult's Paneling, Moulding and Dovetailing Ma- 
chine Is a complete success. Send for pamphlet and aam- 
pleolwork. B. C. Mach'yCo., Battle Creek, Mich. 

For best and cheapest Surface Planers and Uni- 
versal Wood Workers, address Bentel, Margedant & Co. , 
Hamilton, Ohio. 

Camp Lounge, $5. C. L. Co., Troy, N.T., andNor- 
walk, Ct. N. Y. City Salesroom, 177 Broadway. 

Steam and Water Gauge and Gauge Cocks Com- 
bined, requiring only two holes In the Boiler, used by all 
boiler makers who have seen It, $15. Hlllard & Holland, 
t7Gold St., New York. 

Second Hand Steam Engines, Pumps, and Iron- 
Working Machinery. Catalogues free, £. E. Roberts, 
119 Liberty Street, New York. 

The Original Skinner Portable Engine (Im- 
proved), 2 to 8 H. P. L. G. Skinner, Brie, Pa. 

817 Foot Lathes. Geo. F. Shedd, Waltham, Ms. 

A Self -Acting Trap, to rid out aU Hat and Ani- 
mal Creation. Agents wanted. No trouble to sell. For 
Traps, &c., address John Dlldlne, LImestonevIlle, Mon- 
tour Co., Pa. 

Scale in Boilers Kemoved— No pay till the work 
Is done. Send for 34 page pamphlet. George W. Lord, 
Philadelphia, Pa. 

1, 2, & 3 H.P. Engines. G eo.F.Shedd,Waltham,Ms. 

For Sale— Large lot second hand Machinists' 
Tools, cheap. Send for list. I. H. Shearman, 45 Cort- 
andt Street, New York. 

Foot Lathes— Wm. E. Lewis, Cleveland, Ohio. 

For Tri-nitroglycenn, Mica Blasting Powder, 

Frlctlonal Electric Batteries, Electric Fuses, Exploders, 
Guttapercha Insulated Leading Wires, etc., etc., etc., 
result of seven years' experience at Hoosac Tunnel, 
address Geo. M. Mowbray, North Adams, Mass. 

Hotchkiss & Ball, West Meriden, Conn., Foun- 

drymen and Workers of Sheet Metal. Will manufacture 
on royalty any Patented articles of merit. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., NewHaven Conn. 

"Lehigh"— For informationabout Emery Wheels 
&c. .address L. V. Emery Wheel Co., Welssport, Pa. 

American Metaline Co., 61 Warren St., N.T. City. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow A Wlghtman, 23 Comhlll. Boston, Mass. 

Peck's Patent Drop Press. Still the best In use. 
Address MUo Feck, New Haven Conn 

Faught's Patent Round Braided Belttog— The 
Best thing out— Manufactured only by C. W. Amy, SOl & 
303 Cherry St. , Philadelphia, Pa. send for CIrcaiar. 

Three Second Hand Noms Locomotives, 16 tuns 
each: 4 ft. 8>i Inches gauge, for sale by N. O. & C. R. R. 
Co . . New Orleans, La. 

Genuine Concord Axles— Brown,Flsherville,N.H. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For 13, 15, 16 and 18 inch Swing Engine Lathes, 
address Star Tool Co., Providence, R. I. 

Spinning Bangs of a Superior QuaUty—Whlting- 
Tllle Spinning Ring Co., Wbltlnsvllle, Mass. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
ft Williams cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Fnlon Iron Mills, Pittsburgh, Pa. for 
lithograph, &c. 
AU Fruit^jan Tools, Ferracute W k'8,Brldg:ton,N. J. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co. . Boston, Mass. , for circular. 

Hydraulic Presses and Jacks, new and second 
band. Lathes and Machinery for Polishing and Buffing 
Is. K. LT^^* ^"^ ^'*°^ ^*''"®^^ New York. 

Small Gray iron castings made to order. Hotch- 
kiss & Ball, Foundrymen, West Meriden, Conn. 

Barry Capping Machine for Canning Establish- 
ments. T. R. Bailey & Vitil. Lockport. N. Y. 

Ihe "Scientlflc American" Office, New York, is 
fitted with the Miniature Klectrlc Telegraph. By touching 
little buttons on the desks of the managers- signals are sent 
to persons In the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price 96, with good 
Battery. F. C. Beach & Co., 346 Canal St., New York, 
Makers, Bend for tree lllnstratea Catalogue. 




L. K. Y. will find directions for lacquering 
brass on p. 283, voL 31. The Minotti battery is de- 
scribed on p. 26, vol. 32.— H. M. will find a full de- 
scription of artesian well boring tools on p. 54,vol. 
33.— A. F. H. will find a recipe for aquarium ce- 
ment on, p. 202, vol. 28.— W. B. will find a recipe for 
paste for labels on tin boxes on p. 253, vol. 30.— J. 
W. C. P. will find directions for casehardening iron 
on p. 202, vol. 31.— J. B. will find a description of 
paper boats on p. 163, vol. 27.— C. B. H. can calcu- 
late the power of his engine by the rules given on 
p. 33, vol. 33.— L. M. S. will And directions for ma- 
king an seolian harp on p. 330, vol. 26.— D. O. will 
find a recipe for filling for walnut wood on p. 315, 
vol. 30.— P. v. J. will find a recipe for cement for 
gas bags on p. 395, vol. 32.— W. B. will find direc- 
tions for making Pharoah's serpents on p. 315, vol. 
32.— K. K. W. will find a full description of the Cai^ 
r6 ice machine on p. 82, vol. 33. Salicylic acid is 
described on p. 96, vol. 33.— E. B. & W. will find a 
recipe for copying ink on p. 123, vol. 32.— L. K. L. 
will find a description of blue lacquer on p. 75, vol. 
22.— W. B. H. can destroy ants by sprinkling salt 
plentifully over their holes.— P. C. H. will find a 
recipe for indeUble ink on p 112, vol. 27.— A. C. H. 
will find that the con^ruction of a windmill is 
fully described on p. 241, vol. 32. There is no gov- 
ernment foolish enough to offer a premium for a 
perpetual motion.— A. O. will find formulas for 
engine fly wheels on p. 251, vol. 32.— H. E. H. will 
find directions for expelling rats on p. 66, vol. 32. 

(1) C. M. asks : Wliy does the sun shine in 
at the north door in latitude of a house 40° N. in 
the summer? It seems to indicate that the sun is 
further north than 40°, though the sun never 
comes further north of theequator than aboUt83'5°. 
A. Were the earth so poised in space that the sun' 
were vertical at the equator throughout the year, 
it would, of course, rise exactly in the east, and 
set exactly in the west throughout the year, for 
this is what the sun does do on March 21 and Sep- 
tember 23, when it shines vertically at the equa- 
tor. As the earth's inclination from a perpendi- 
cular to the plane of its orbit is the same through- 
out the year, thus causing unequal day and night, 
alternately north and south of the equator, when 
the sun shines vertically at the equator it shines 
obliquely, more or less, according to the latitude 
toward either pole ; and the moment that it devi- 
ates from a perpendicular at the equator, it must 
shine beyond the north pole, as in oursummer,or 
beyond the south pole, as in our winter. When 
the sun's declination is 23° 28' north of the equator, 
as at the summer solstice, it, of course, rises 23° 
28' north of an east direction, and then will shine 
in at a north door for a portion of the morning 
and evening, until, in its oblique course through 
the heavens, it reaches those points where it will 
be south of an east course in the morning, and 
south of a west course in the evening. At the 
north pole, at the summer solstice, and for 23° 28' 
this side of the pole, the sun will shine directly 
into a north door at midnight ; and at the exact 
pole it will, at that hour, occupy a position in the 
sky 23° 28' above the horizon. 

(3) A. E. P. asks: Will a three horse 
engine give power enough to run a small planing 
machine to plane boards about one foot wide ? 
A. It may not run the machine at full speed, but 
it will probably answer quite well. 

(3) G. B. says: The pump on our boiler 
suddenly stopped working, without any apparent 
cause. It cannot be made to force water into the 
boiler in any amount, though it will pump when 
there is no pressure. The water is merely forced 
both ways between the cistern and pump valves. 
The packing around the plunger is perfectly tight. 
The valves have been refitted and well ground into 
their seats. Every part is in as good repair as a 
machinist experienced in making engines and 
pumps can make it. Where can be the defect? 
A. As you state the case, it is indeed a mystery. 
But if the pump continues running when turned 
on to the boiler with the cylinder full of water, 
and still does not deliver any water, it is reasona- 
ble to suppose that there is a leak. You can try 
the experiment, and settle the matter conclu- 
sively. 

(4) J. P. asks: Can I draw water through a 
ii inch lead pipe, out of a well, over a hill, to my 
house, the distance being about one hundred rods, 
and the rise from bottom of well to top of the hill 
25 feet, and the fall from the top of hill to the 
house about 35 feet ? A. Yes, if you make provi- 
sion for drawing off the air that will collect at the 
highest part of the pipe. You must also be very 
particular to lay the pipe without kinks and bends, 
and with easy curves, whenever it is necessary to 
curve it at all. 

(5) T. C. H. asks : I have had an argument 
as to the value of a glass gage on a boiler. My 
friend claims that a gage glass is more liable to 
get stopped up than gage cocks, and therefore is 
useless and not reliable. He also claims that the 
glass is not of any value in detecting the foaming 
of a boiler, and that the only way to tell if a boil- 
er foams is by carrying water over into the cylin- 
der. I claim that the glass is the best. A man in 
charge of a boiler is not supposed to rely on the 
look of the water in the glass to determine the 
water line in boiler, unless he is sure that the 
openings of the tube are free from stoppage. It 
is as easy to try your glass as your gage cocks. I 
say also that, if the piston has a large clearance, it 
might carry a great amount of water in the cylin- 
der without its being detected. Which is right ? 
A. A glass gage is a very useful appendage to a 
boiler, and it is as easy to tell whether it is in 
working order as to determine the same for a gage 
oock. For several reasons, if it is necessary to 
make a choice between a glass gage and gage 
cocks in determining the fittings of a boiler, it is 



generally better to take the latter. When a boiler 
foams, it is frequently indicated in the glass gage, 
though the gage cocks give a more certain test. 
Glass gages are frequently fitted up in such a 
manner that foaming can readily be detected. A 
boiler containing clean fresh water may foam, if 
badly proportioned, or if the fire is violently 
forced. 

(6) G. W. H. asks : Will it increase or de- 
crease the power of an engine to raise numerous 
pyramids on the face of the piston head, so as to 
increase its surface ? A. There would be no 
change as far as the effective area of the piston is 
concerned. 

(7) J. A. B. asks : Do you know of a seed 
called bird pepper? If so, can you tell me any 
other name by which it is known ? A. We are un- 
acquainted with it under that name. It may be 
capsioum annuum or piper nigrum. 

(8) B. T. asks: What are the names of 
the explosive agents that explode at a very low 
temperature, and what are the degrees of heat, 
respectively, at which they explode ? A. There 
are many compounds known to chemists which 
explode with violence at temperatures below that 
of bollingwater; but owing to their properties of 
undergoing spontaneous decomposition, as well as 
Instantaneous explosion from the slightest cause, 
such as friction or contact with metals,etc.,theyare 
exceedingly dangerous to handle. Gun cotton 
might answer your purpose, but as regards the 
temperature at which it ignites, statements differ; 
it has been in some Instances dried at a tempera- 
ture of 90° to 100° without any dangerous conse- 
quences, while it has been found to ignite at 43°. 
In one instance a small magazine of guncotton 
situated in the Bois de Vincennes, Paris, was ex- 
ploded by the sun's rays. 

(9) A. L. K. says : The water in my cistern 
smells as though it were putrid. How can I ren- 
der it pure and odorless? A. Place several bushels 
of animal charcoal in the bottom of the well. 

(10) J. N. says: For the past six months 
my hair has been continually falling off. How 
can I remedy it ? A. Try the following : Iodine 
(crushed small) J^ drachm, olive oil (lukewarm) 
a pint; agitate them together in a small phial un- 
til solution is complete. It may be scented with a 
little essential oil of almonds or lemons ; but it 
is better without it. Most of the other oils cause 
the gradual decomposition of the hair. It has 
been very highly recommended as a hair oil for 
daily use, in partial loss of hair and baldness, also 
to rub indurated glands, etc., with. 

(11) O. W. B. asks : What can I put in with 
common glue to make it dry qaickly and become 
hard ? A. Try a little sulphate of lime (plaster of 
Paris). 

(13) W. H. W. asks : Is it possible to de- 
colorize a solution of copper and ammonia and 
still retain the copper in solution? A. Salts of 
copper, except in very dilute solutions, always re- 
veal their presence by their characteristic blue or 
bluish green color; and in the presence of an ex- 
cess of ammonia, the color, even in extremely di- 
lute solutions, is of a strong, deep blue. In the 
presence of ammonia, therefore, the solution of 
the salts of copper cannot be rendered colorless. 

(13) C. W. asks : By what process is crude 
coal tar refined and made into a paint ? It is used 
extensively for roofing purposes. A. The tar is 
placed in large low iron stills, and heated to about 
176° to 212° Fah. for the purpose of distilling off 
the lighter hydrocarbons along with the ammoni- 
acal water the tar may contain. After about 36 
hours, the residue, consisting of the refined coal 
tar, or coal tar asphalt as it is sometimes called, is 
drawn off by means of a tap in the lower part of 
the still. 

(14) W. V. W. asks : What is the philoso- 
phy of death by sunstroke ? A. Coup de soJei! or 
sunstroke is thus mentioned by Tanner : "Causes : 
In its perfect form, it is met with only in the trop- 
ics. It has been noticed that those attacked have 
often been affected for a few days previously with 
suppression of perspiration. The nights ha vebeen 
sleepless, while attacks of vertigo and a sense of 
weariness have been complained of . Such men, 
too,may have been irregular in their habits ; while 
perhaps they have also been indulging freely in al- 
coholic drinks, and prowling about under expo- 
sure to an almost vertical sun for two or three 
days previous to the seizure. Symptoms : These 
are generally f aintness, thirst, great heat, and dry- 
ness of the skin, with prostration. As the disease 
advances, the heart's action becomes violent, the 
man can scarcely be roused, the face gets pallid 
and perhaps an attack of vomiting ushers in the 
sta^e of coma. The affection sometimes comes 
on very insidiously. A man will be seen to be 
listless and stupid ; but he makes no complaint 
beyond saying that his head feels a little queer. 
Yetin twelve hours he may be dead. Dr. More- 
head agrees with those observers who refer the 
phenomena of sunstroke to depressed function of 
the cerebro-spinal and sympathetic nervous sys- 
tems. The three most urgent things to be per- 
formed in treatment are : Cooling the body,remov- 
ing listlessness and oppression, and increasing the 
respiratory action. 

(15) T. G. says : The inside of a store was 
painted with guaranteed pure white lead and pure 
raw linseed oil. All the white and light colored 
paint has turned yellow, even as dark as yellow 
ocher. Why is this ? A. The trouble is probably 
due to the presence of some salt of iron in the 
materials. 

(16) J. E. asks : I. In making plaster fig- 
ures I use gelatin molds,made of glue. In summer 
the gelatin melts and I cannot work. How can I 
prevent this ? Will tannic acid be of any use ? A. 
No. Melt the gelatin in a small quantity of water 
by heating it over a water bath until a thick paste 
is formed ; add glycerin in the same quantity by 
weight as the (dry) gelatin. Then stir the mix- 



ture and allow the excess of water to evaporate. 
It may then be poured on a marble slab or in a 
mold,and allowed to harden. The above, we think, 
will answer your purpose. 2. How can I melt 
pure rubber and make it into molds? A. Pure 
rubber may be softened by steam or hot water ; 
but if melted by application of heat, it suffers 
partial decomposition, and does not gain in solidi- 
ty. Caoutchouc dissolves in naphtha by heat and 
agitation. This is accomplished over a water and 
sand bath, or by means of a steam jacket, in closed 
vessels. 

(17) J. M. H. says: Recently a frightful 
fiash of lightniug f ell from the gathering clouds, 
striking a lightning rod, breaking it in two, and 
melting the metal, which ran down in drops. The 
housewas somewhat damaged, pieces of the second 
fioor being torn out and scattered over the room. 
The rod was only about three feet in the ground, 
and I think it had not a sufficient connection with 
the earth. Am I right? A. If the rod had been in 
proper connection with the ground, the currents 
would doubtless have passed into the earth with- 
out damage to the building. See p. 386, vol. 33. 

(18) J. R. asks : 1. Under what conditions 
will common coal gas become a liquid? A. The 
requisites are a sufficiently low temperature and 
an adequate pressure. 2. What is the process of 
distilling coal oil or crude petroleum, and how are 
the lighter constituents collected ? A. The crude 
oil is pumped into stills holding from 200 to 1,000 
gallons each, and submitted to a gradually increas- 
ing heat, the vapors being passed through a worm 
immersed in cold water. At first, there comes 
over a very light, mobile, and volatile liquid, ex- 
ceedingly inflammable. As the operation pro- 
ceeds, the product is tested from time to time; and 
when the specific gravity corresponds to about 90° 
Baum^'s hydrometer, the receiver is changed, and 
the operation of testing, but by a different stand- 
ard, is again repeated. The receivers are changed 
several times, or until, at a high temperature, par- 
affin and illuminating gas constitute the bulk of 
the products of the distillation. At the end of the 
operation there remains in the retort, as the heat 
has been greater or less, a thick tarry matter, or a 
porous coke. The products of the distillation are 
commonly classified as follows : Those products 
whose densities are below 90° Baum6 are termed 
gasoUn ; those between 70° and 80°, naphtha ; from 
60° to 70°, benzine ; those between 40° and 60°, 
kerosene ; and finally the heavier products, fit only 
for lubricating purposes, and paraffin. 

(19) C. T. V. says : Please publish direc- 
tions for welding iron rings without scaling. A, 
We know of no reliable compound for this pur- 
pose ; but you might try the Belgian recipe. It is: 
Iron filings 1,000 parts, borax 500 parts, resinous oil 
of any kind 50 parts, sal ammoniac 75 parts. Pul- 
verize completfily and mix ; heat the rings to a 
cherry red, powder the parts with the mixture,and 
join them together. 

(20) T. H. asks : 1. Of what lenses are the 
most improved opera or field glasses composed, 
and what is their arrangement ? What power is 
attainable in those of moderate size ? The com- 
mon telescope or spy glass is obtainable, of conve- 
nient size, to powers of 15 to 20 diameters, but it is 
inconvenient to use, being difficult to hold steadi- 
ly without a rest, and it taxes the eyes more than 
a field glass. Is there any portable instrument 
having a power of 15 or 20 diameters? A. All 
opera and field glasses are constructed on the prin- 
ciple of the Galilean telescope, that is, with a con- 
vex object glass and a concave eyepiece. In the 
better class of instruments, all the glasses are 
achromatic. The object glasses are generally 
made with two lenses (crown and flint) ; and if the 
eyepieces are not achromatic, those are known as 
six-glass (three in each tube). Sometimes the ob- 
ject glasses and eyepieces are each triple achroma- 
tic, having three lenses In each, in which case the 
instruments are known as twelve-glass, and are so 
marked. In the best opera and field glasses, the 
power rarely exceeds 6, and is seldom more than 5. 
For a power of 15 to 20 diameters, you can get no- 
thing that will be as good or as cheap as a tele- 
scope. 

(31) M. H. V. says : I have just made a ro 
frigerator, filled in on all sides with charcoal. 
There is a partition up and down through the cen- 
ter, with 4 holes 3 inches square through the parti- 
tion. We put in 20 to 30 lbs. ice, and yet my 
butter, milk, etc., sours almost as though there 
were no ice in the refrigerator. There is a dis- 
charge pipe for waste water, 1 inch in diameter, 
running down from the ice box, which is of zinc. 
What is the trouble ? A. We would suggest the 
removal, in part, of the partition. Also place in 
one corner a quantity of caustic lime, in such a po- 
sition that water from the melting ice will not 
reach it, and see that the box is closed as tightly as 
possible. 

(33) Bicycle. — You can probably buy good 
bicycles through carriage dealers at your place. 

(33) M. E. J. asks : 1. Who was the first 
man who invented the self-rake on a reaper ? A, 
The earliest instance of a self-acting rake on a 
reaper appears in an English patent granted to 
Mr. Gladstone in 1806. 2. Who invented the first 
reaper? A. The first account of a machine to 
reap grain appears to be given by Pliny the Elder, 
who was born, it is thought, in A. D. 23. And the 
first patent for a reaping machine was granted in 
England to Joseph Boyce, July 4, 1799, and in the 
United States to Hichard French and J. T. Haw- 
kins, May 17, 1803. 

(34) J. C. C. asks : 1. Are metal roofs supe- 
rior to lightning rods as a means of protection to 
dwellings? A. If the metal roof be connected 
with the ground properly, by means of several 
stout rods of copper or iron, which should also 
have connection with all the interior metal work 
of the building, this method will afford excellent 
protection to the property. 2. In what manner 
should metal roofs be constructed, of what luetal 



© 1875 SCIENTIFIC AMERICAN, INC. 



August 28, 1875.] 



^tuntiiit %mmtM. 



139 



and how should the connection be made with the 
earth ? A. It will be necessary for you to erect 
metallic rods, extending five or six £eet above the 
highest points of the roof, tipped with some metal 
not readily oxidized, and also having a suffl- 
ciently large surface connection with the me- 
tallic roof to avoid the melting of the sheet metal 
in case of a heavy discharge. In the construction 
of some of our large public buildings, this simple 
yet ellicient method of protection from lightning 
has been employed, differing from the above only 
in the respect that the ground coanections are 
made directly with the main water and gas service 
pipes of the city. 3. In an article on protection 
from lightning, to which reference was made by 
you a few weeks since, you say the extremities of 
lightning rods " should be put in connection with 
water or moist earth if possible." In the same ar- 
ticle, a little further on, you say that " water and 
moist earth, which are so frequently recommended 
as terminals for lighting rods, are among the poor- 
est of conductors." Is not this 'a contradiction ? 
A. It is true that both water and moist earth are, 
in comparison with the metals, very poor conduc- 
tors of electricity, but it is equally true that the 
resistance of any conductor is inversely as its sec- 
tional area; hence the necessity of a large termin- 
al contact surface with the earth. From the above 
facts it is obvious that, if the earth connection be 
sufficiently extended, the resistance of the earth 
may be reduced almost to zero. 

(25') C. Z. M. says : I am building a small 
engine with link motion. Where is the proper 
place 10 get the radius of the link from? A. The 
center of the engine shaft, 

(26) G. S. W. says; I have a Wardian case 
of my own make, and ferns or anything else will 
not prosper in it : they moid, rot, and die away. 
Nuw shoots come up, but they in tura are killed 
off long before maturity. When I open my case, 
there is a very musty smell. What is wrong? A. 
The moisture which falls on the inside of your 
glass probably falls upon your plants, and kills 
them by what is tertned damping them off. The 
case must be left open an hour or two every day, 
to prevent this. Also bore some holes in the bot- 
tom of your case, to afford drainage. 

(27) O. W. I. says : I made a mixture of 1 
oz. nitric acid and i ozs. muriatic acid and then put 
in a $3.50 piece of gold ; and when it was all cut 
and dissolved, I put in 2 ozs. sulphate of potash 
in 1 pint rain water. It will not precipitate the 
gold. I then dissolved IJ^ ozs. sulphate of potash, 
and it makes no impression'on it. What shall I do 
to recover the gold? A. Evaporate your solution 
nearly to dryness in order to expel as much of the 
free acid as possible, and redissolve in pure water. 
Then add to the liquid a strongsolution of sulphate 
of iron (common green vitriol) until no further 
precipitate forms. Allow the precipitate to sub- 
side, and then Alter, and thoroughly wash the pre- 
cipitate on the Alter with water. Allow the filter 
paper with its contents to dry, and then place it 
together with a small quantity of borax in a Hes- 
sian crucible, and fuse. Uy the above method you 
will obtain the gold in a very pure state. 

What is used for charging a battery aomposed 
of two zinc plates and one copper plate? A. Use 
1 part oil of vitriol to 12 parts water. 

(28) E. K. asks: How can I obtain the sil- 
ver out of old broken black lead crucibles ? A. 
Pulverize the crucible and digest it in nitric acid 
for several hours. Decant off the clear liquid and 
add to it muriatic acid until no further precipitate 
forms. Allow to settle and agam decant the clear 
liquid, wash the precipitate several times with 
clean water, dry, and fuse in a small crucible with 
a quantity of carbonate of soda. 

(29) W. T. P. asks: What kind of gas are 
toy rubber balloons inflated with ? How is it gen- 
erated ? A. The gas is hydrogen; it ia obtained by 
acting upon small pieces of zinc with dilute oil of 
vitriol. 

(30) J. S. & Co. ask : What amount of 
power is required to run a grindstone 5 feet in di- 
ameter by 8 inches face at 300 revolutions per min- 
ute, for grinding plowshares ? A. Use a steam en- 
gine with cylinder of 6 inches diameter and 8 
inches stroke, cutting off at M, with a steam press- 
ure of 60 lbs. per inch. 

(31) D. P. H. asks : 1. If two locomotives 
are on a level track one mile long, and No. 1 is 
fired up. No. 2 being filled with water up to the 
second gage cock, with valves open to go ahead 
while it is getting towed backward, and at the end 
of the mile the engines are uncoupled : will No. 2 
have any pressure in boiler? A. If the slide valve 
were held firmly to its face, there would undoubt- 
edly be a pressure pumped into the boiler equal to 
about 10 per cent of that of the steam ; but as the 
slide valves of locomotives are not held to the cyl- 
inder faces save by a light spring, and sometimes 
are without even that, the valve would lift, and 
the air from the cylinder would flow in and out of 
the steam chest. There would undoubtedly, how- 
ever, be a slight air pressure in the boiler under 
the conditions named. 2. Will there be enough to 
carry it back to starting point ? A. No. 

(32) L. C. S. asks : Are not portable fire 
extinguishers Oiled with water and effervescent 
matter, and have they to be re-charged when the 
charge is exhausted ? A. Yes. 

(83) E. says : I differ with you as to the ad 
visability of conducting lightning rods into wells. 
The patent lightning rod man who put up my rods 
held your opinions, and down the well went his 
rod. Our water, which had always been noted for 
Its purity, became after this at times unpleasant in 
taste. It seemed as if we had opened into a mine- 
ral spring of nauseous fluid. One suggested foul 
air; another, dead rats. The well was pumped 
dry and examined, but the trouble remained un- 
discovered. For a while again, good water ; then 
a repetition of a sulphur spring, to our great an- 
noyance, and so it went on for years. One day, 
after a violent thunderstorm,our eyes were opened 



to the difficulty by the sudden change in the taste 
of the water. Then out came our rod from the 
well,and since then the old well has regained its re- 
putation for pure tasteless water "fit for the gods." 
Do not put your rod into a well. 

(34) W. C. B. asks : 1. How much power is 
required to drive a pair of millstones, to grind 8 
bushels of fine meal per hour, the runners to be 20 
inches thick and 42 inches in diameter ? A. About 
4J^ horse power. 2. How much power is required 
to drive a 20 inch pony or panel planer ? A. About 
2 horse power. 

(35) H. R. asks: 1. I have a boat, 15 feet 
longby Ifeetbeamby 2 feet depth. She is built 
to cut the water easily. The engine is 3 inches 
bore by 4 inches stroke. The horizontal boiler 
has a smoke bonnet all around, is 25 inches long by 
16 inches diameter, and has twelve 12 inch flues ; 
and the heat runs from the front end to the back 
end into a smoke box, whence it runs through the 
flues into a smoke box fixed on the front end, and 
escapes into the chimney. The firebox is 25 inches 
long and 14 inches high. I cannot make the boiler 
larger. Is the engine large enough to run the 
boat? A. The power of your engine depends on 
the pressure of steam used, but your cylinder is 
too small in any case. 2.1s the boiler large enough 
to run the engine ? A. The boiler is too small for 
the engine or the boat. 3. How thick ought the 
heads and shell of the boiler to be to stand safely 
a pressure of 100 lbs., and how thick to stand 150 
lbs.? A. To stand the pr^sures you name, make 
the shell of the boiler % arid the heads y\ inch, if 
of steel, or the shell f^ and the heads j% inch, if 
of wrought iron. 4. Of what size, pattern, and 
pitch should the propeller be to give the highest 
speed that can be got with so small an engine ? A. 
Propeller for the size of your engine should be 
about 16 inches in dtemeter and of 30 inches pitch; 
but for the boat, it should be 18 inches in diameter 
and from 3 to Z}4 feet pitch. 5. Will coke give 
enough heat? A. Yes, if you maintain a good 
draft. 6. How fast will she run ? A. This is best 
ascertained by experiment. 7. Will a steam gage, 
as used on large boilers, show 100 lbs. pressure in 
my little boiler just as well as on a large one ? A. 
Yes. 8. If the boiler (25x16) should not have 
enough steaming capacity, please give the proper 
dimensions and thickness of heads and shell. A. 
The boiler should have 35 feet of heating surface, 
the shell being ^\ and the heads ^^ inch thick. 0. 
Can you tell me of a good book on the proportions 
of a steam engina ? A. Bourne's " Handbook of 
the Steam Engine." 10. Will good boiler iron an- 
swer to make the boiler ? A. Yes. 

(86) E. B. W. says : I am exceedingly an- 
noyed by the flies eating the ink lines of my 
drawings. Can anything be put into the ink to 
prevent their depredations ? A. Not that we 
know of . They are ravenous for it. 

(37) F. W. H. asks : W hat amount of ani- 
mal heat is required to develop hen's eggs, and 
what ought to be the temperature of an incuba- 
tor ? A. The temperature of the incubator should 
be about lOO" Fah., which will impart to the egg 
101° Fah., the proper heat. 

(88) G. S. B.— The 'size, shape, and length 
of the steam ports, the amount of condensation, 
and many other considerations affect the initial 
velocity of steam. We are not aware of any means, 
save actual test,of ascertaining this initial velocity; 
and an actual test,under any particular conditions, 
would not be sufficiently accurate for general ap- 
plication. 

.(89) ConataLt Reader. — We have not heard 
of any reward offered of 850,000 or other sum for 
a plan for the removal of oil from marble. 

(40) T. S. asks : Is there any way of making 
tissue paper airtight without adding materially to 
its weight ? A. We do not know of any. 

(41) A. B. asks : 1. What is the dispersive 
power, respectively, of Chance's flint and crown 
glass? A. The dispersive power of flint glass be- 
ing 0-043, that of crown glass is 0-0246. 2. What 
form is generally used for convex lenses for achro- 
matic telescope objectives, plano-convex or double 
convex? A. The best telescopic objectives are 
made by combining a double convex lens of crown 
glass with a concavo-convex lens of flint glass. 

(42) E. A. B. asks : I took a semi-concentra- 
ted solution of bichromate of potash, in a stone 
bottle, and added yL part of No. 1 gelatin to 1 
part of solution, and boiled these ingredients un- 
til I was certain that the gelatin was dissolved. In 
a dark room I poured this on a glass plate, dried it, 
and exposed to light with a photograph under it. 
I wetted it m cold water. Eesult after repeated 
trials was that the plate was rough, due, I think,to 
the formation of crystals of bichromate of potash. 
There was no sign of an impression. What was 
the matter? A. You should allow the gelatin bi- 
chromate to cool, and filter it before attempting 
to use it. In exposing the prepared paper in the 
printing frame, the photographic negative (on 
glass) should be on the top, that is, between the 
paper and the light, and with that side of the plate 
which contains the picture pressed tightly against 
the paper. On removing the paper from the 
frame, it should immediately be placed in a large 
quantity of clean, cold water, in a dark place, and 
allowed to remain immersed for some time. 

(48) A. W. W. says : 1. I hear a great many 
complains of water from galvanized iron and zinc 
lined water coolers. Is it injurious, and what ef- 
fect has it on the system ? A. The use of zinc or 
galvanized iron for this purpose is not wholly 
without objection. The presence, in the water, of 
any {ippreciable quantity of soluble sulphates, 
chlorides, or free acids. Is apt to corrode and par- 
tially dissolve the metal. Salts of zinc act upon the 
animal system in much the same manner as verdi- 
gris or corrosive sublimate, although not so vio- 
lently. 2. How would a cooler lined with ordinary 
earthenware and metallic plate, with springs at- 
tached to the lower part, placed in the cooler to 
keep the ice from breaking the bottom, answer ? 



A. Earthenware will answer the purpose admira- 
bly, but by far the best arrangement for this pur- 
pose is composed of a deep, porcelain-lined iron 
pot, having an iron or nickel plated faucet near 
its base. The vessel is placed in a box of any de- 
sired shape, leaving a'space of two or three inches 
between the pot and the inside of the box. This 
space is packed closely with good dry charcoal, in 
powder, and sealed around the top by molding or 
otherwise. The lid of this water tank is a tightly 
fitting iron cap, and over this is one of wood, hav- 
ing between it and the iron cap a piece of clean 
felting. 

(44) L. K. Y. asks: How can I make gutta 
percha soft like wax? A. Warm it. 

In what country is aluminum mined and worked? 
A. See p. 91, vol. 32. 

(45) S. V. P. asks : Does hydrogen gas be- 
have exactly like air in the matter of giving out 
heat by compression and taking it back by expan- 
sion ? A. Yes. 

(4C) F. D. says : I am making two tin cylin- 
inders for use in learning to swim, connected by a 
strap passing under the chin ; they are slightly 
conical in front, in order to overcome the resist- 
ance of the water. The object is to keep the chin 
and mouth out of the water and give the arms and 
legs free play. How long ought they to be ? A. 
Make them about 4 inches in diameter and 12 inch- 
es long. 

(47) J. F. asks : 1. Can an hydraulic press 
be worked with a column of water in a stand pipe? 
A. Yes. 3. Can air be compressed by hydraulic 
pressure until it will attain an expansive force of 
10,000 lbs. per square inch? A. Yes. 3. Can all 
the results of the Keely motor trick be attained 
by such an apparatus with compressed air? A. 
Yes, all of which we have seen an account. 

(AS) M. V. O. asks : Does a fan blower re- 
quire more power to drive it when the discharge or 
blast pipe is open, than when it is closed wholly or 
in part? If so, how do you account for it? A. 
The action is just the same as that which occurs 
on partially closing the discharge valve of a pump. 
If the same speed of pump or blower be main- 
tained, the resistance is increased. 

(49) G. S. B. says : Your account of the ap- 
pearance of the bull's eye at 1,000 yards distance 
has provoked a great deal of discussion. Some 
contend that it would appear to be about a six 
inch square dot, and others that it would be like a 
dot about half an inch square. You say the bull's 
eye would appear of about the same size as a dot 
half an inch square held at a distance of some 
three yardsfrom the eye. Please explain. A.The 
remark did not refer to relati ve, but to actual 
size, that is, the bull's eye looked exactly the same 
size as the dot. 

(50) R. asks : What are rotary steam boil- 
ers ? In what respect do they differ from ordi- 
nary boilers ? A. We do not know anything about 
this class of boiler, unless you refer to the kind in 
which only a small quantity of water is evapora- 
ted at a lime. 

(51) B. K. D. asks: If a person should suc- 
ceed in perfecting a simple water elevator which 
would work automatically, with no apparatus to 
get out of order, and with no expense excepting 
the price of the necessary length of pipe and of a 
simple attachment (costing probably $2.50), is it 
probable that such an elevator would have a great 
demand.? I have been successful on a small scale, 
drawing water freely 6 feet from source of sup- 
ply, by a simple device. Would the probabilities 
warrant some expense in experimenting upon a 
larger scale ? All of the elevators of which I am 
aware depend upon some mechanical force or 
power; but I need no power other than that con- 
tained in air and water. A. As we understand it, 
you propose to do work without incurring any ex- 
pense for the necessary power. You can judge of 
the demand such an invention would create by 
reading about Mr. Keely's experience. 

(52) W. H. B. asks : If a man in the car of a 
balloon were to work an apparatus like a common 
pump, the pipe running through the bottom of 
the car, would the balloon be drawn downwards ? 
A. No, as we understand your meaning. 

(53) C. B. A. asks : Can isinglass be dis- 
solved in water ? I got a piece such as is used in 
stove doors, and put it in a cup and kept it on the 
stove 36 hours, but it did not dissolve. A. You 
used mica. You will have no trouble in dissolv- 
ing isinglass. 

What keeps the ball against the jet of water in 
the fountains shown in some stores ? A. As soon 
as the ball gets much over to one side, it fills, and 
descends on to the jet of water in the conical base 
of the apparatus. 

(54) A. H. M. asks : What lubricant is best 
for high pressure horizontal engine cylinders? 
A. There are a number of oils in the market 
which are well spoken of and recommended for 
use in cylinders; but we imagine that none of 
them are superior to sperm oil in any particular 
except that of first cost. 

(55) B. F. R. says: I have a theory in re- 
gard to the manner in which Nature affected the 
crystallization of the diamond. It is generally 
conceded that it could not have been done by fu- 
sion; might it not have been from solution ? Do 
you not think there may possibly be a solvent 
for carbon in some of the uncombined forms ? 
A. The diamond has probably proceeded, like min- 
eral coal and oil, from the slow decomposition of 
vegetable material, or even from animal matters, 
either source affording the requisite carbon ; but 
it has been formed under those conditions as to 
heat that has produced the metamorphism of ar- 
gillaceous and arenaceous schists and auriferous 
quartz veins, since it is found exclusively in gold 
regions, or in the sands derived from gold-bearing 
rocks. The schists that were altered at the time 



may have previously been shales impregnated 
with petroleum or other carbonaceous substances 
(hydrocarburets) of organic origin. Chancourtois 
observes that the formation from a hydrocaibu- 
retted vapor or gas is analogous to that of sulphur 
from hydrosulphuretted emanations. In the oxi- 
dation of the latter by the humid process, the hy- 
drogen becomes oxidized, and only a part of the 
sulphur changes to sulphurous acid, the rest re- 
maining as sulphur. So in the humid oxidation of 
a carburetted hydrogen, the hydrogen is oxidized, 
part of the carbon becomes carbonic acid, and the 
rest remains as carbon and may form crystallized 
diamond. 

(56) J. A. B. asks : By what process is the 
distillation of glycerin effected ? A. The mother 
liquor is first concentrated by evaporation, the 
saline matter which is thereby gradually separated 
being removed from time to time. When the fluid 
is sufficiently concentrated, ascertained by the 
boiling point having risen to 240° Fah., it is trans- 
ferred to the still, and the glycerin distilled off by 
means of superheated steam carried into the still. 
The temperature of the steam should not exceed 
580° Fah., as otherwise a partial decomposition of 
the glycerin will take place. The distillate is next 
concentrated, and brought to the consistence of a 
sirup in a vacuum pan. 

(57) N. S. W. says: 1. I have an electric 
battery which fails to work. I have increased the 
strength of the liquid of sulphuric acid so as to 
destroy the platinum plate, and still the magnet 
would not vibrate, and no current is perceived in 
the coil. What is the difiiculty ? A. The connec- 
tions between the battery and coil were probably 
at fault. In arranging the apparatus for use, you 
should follow the directions to be found, generally, 
glued on the iLuer side of the lid of the case con- 
taining the coil. See that the ends of the connect- 
ing wires are free from all rust, also that the con- 
tact points of the small vibrating armature spring 
are perfectly clean. 3. I wish to make a steel 
magnet of thin plates. Ought the plates be bolted 
together, without insulation between them? A. 
They are joined without insulation. 3 Should it 
be charged after being clamped together, or should 
each plate be charged separately and the poles re- 
versed ? A. Separately. Join like poles together. 
4. I hold that the strongest point of attraction in a 
magnet is the center of armature between the 
two poles. Am I right? A. The greatest magnet- 
ic force is developed at the poles. 5. Suppose a 
body of iron were surrounded with a coil of cop- 
per wire, slightly excited, would a magnet attract 
it more readily or not? A. It would. 6. In the 
electric light, where two carbon points are used, 
are two charcoal points in effect the same? A. 
Yes ; but they are more rapidly consumed than 
gas carbons. 

(58) J. D. asks: What can I use to thor 
oughly cleanse freshly made cider of all sediment, 
for the purpose of preserving it? A. Filter it 
through a clean linen bag containing some animal 
charcoal. 

(59) S. asks : Can an ice boat travel faster 
than the wind? A. Ice boats very frequently 
travel at a faster velocity than the wind that 
drives them. 

(60) L. C. C. asks : 1. What is the size and 
location of the heaviest gun in the world? A. We 
believe the largest has a bore of 20 inches. 2. What 
is the size and weight of ball carried by the large 
gun at Fort Hamilton, New York Harbor ? A. 
Weight of shell, 1,080 lbs. 

(61) M. A. G. says, in reply to A. K.,who 
asked as to building a rain water cistern : One 
thing is essential, and is very generally neglected. 
It is to have the water as it comes into the cistern 
conducted to the bottom. In this way, the water 
is entirely changed when it rains. When the fresh 
water simply pours in at the top, it immediately 
runs off and all the mass of stagnant water re- 
mains undisturbed, and soon becomes impure. 

(63) J. J. says, in reply to J. G. G., who 
asks : Why does the second crop of clover produce 
more seed than the first : Clover blossoms require 
to be fertilized by some agency outside of them- 
selves. Bumble bees are the chief means em- 
ployed, and butterflies and other insects to some 
extent. Honey bees do not trouble the red clover. 
As very few bumble bees live through the winter, 
they are not numerous in the early part of the 
season ; consequently but few blossoms are fertil- 
ized. If the fore part of the season is wet, there 
will be but few bees or other insects in the latter 
part, and but very little seed in the second crop of 
clover. It has been a wet season here in Illinois, 
and I do not recollect seeing a single bumble bee. 
We may leave our clover seed alone this fall, and 
save ourselves work. J. G. G. may set it down as 
a rule that, when bumble bees are plentiful, there 
will be plenty of clover seed, and vice versa. 

(63) J. C. says, in reply to T. M. C, who 
asks what is the best remedy to prevent unpleas- 
ant odor from the feet caused by perspiration : 
Sprinkle pulverized alum in your boots once or 
twice a week for two or three weeks, and then 
not so often. It will cure the worst case. 

M1NBRAL8, BTC. — Specimens have been re- 
ceived from the following correspondents,and 
examined, with the results stated : 

J. K.— The filaments in motion were specimens 
of the anguiMula aeeU, a vinegar eel. They can be 
found ii) almost all vinegars.— B. F. W.— It is iron 
pyrites.' In 100 parts of the mineral, 53-3 are sul- 
phur, and 46-7 are iron.— J. M.— It is a deposit of 
carbonate of lime and magnesia. The water 
charged with carbonic acid unites with the lime, 
forming Ca C03, which is deposited as in the speci- 
men sent. We cannotf orm any opinion of the soil 
over which the water runs, save that it contains a 
large percentage of lime.— I. E. M.— Box received; 
but there was no bug in it.— O. P.— It is trap rock. 
The fine brilliant particlesarepiecesof hornblende. 
— W. K.— Your specimens arrived in very poor 
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eondttlon. We should call them phytocoris Hncolcy- 
ris. The history of the insect is yet imperfect. It 
Is found moat abundantly in the months of June 
and July. It has beea found in Maine, New Yorls, 
North Carolina, Pennsylvania, and Missouri. The 
great increase of these and other noxious insects 
may fairly be attributed to the exterminating: war 
which has wantonly been wagred upon our insect- 
eating birds, and we may expect the evil to in- 
crease unless these little friends of the farmer are 
protected, or left undisturbed to multiply and fol- 
low their natural habits.— J. H. P.— It is hematite. 
It contains no niclsel. The teoth sent, being: very 
imperfect and brolsen, cannot be named or classi- 
fied. The bone has been sent to a distinguished 
naturalist for examination.— G. W. H.— No. i only 
was received. It is hematite.— J. L.— Send us a 
sample of the water you complain of.— B. J. & S.— 
They consist of quartz rock and iron pyrites.— J. 
MoC— Send small samples by mail, marlsed legibly 
with name.— S. H.— It is marcasite, or white iron 
pyrites.— M. J. D.— We will shortly answer your 
questions in full.— A. A. J.— It is quartz, containing 
iron pyrites and a small amount of chalcopyrite.— 
E. P. C— It is coal of a very poor quality, contain- 
ing so much silicious matter as to be worthless.— 
H. F. L.— It is iron pyrites mixed with carbonace- 
ous matter.— S. K. B.— We cannot maiie a com- 
plete analysis. The specimen is hematite, an ore 
of iron containing, when pure, nearly TC per cent 
of iron.— r. C— It is iron pyrites.— O. D. B.— It is a 
limestone containing mica, talc, and iron.- F. & B. 
It consists chiefly of the double sulphate of nickel 
and ammonia, mixed with a small quantity of or- 
ganic matter.— N. V. C— It appears to be a poor 
variety of elaterite. It contains a large percent- 
age of sand and clay. We do not consider the 
sample to be of much value. 



J. L. asks : How can I best convey sawdust 
from a sawmill to a fire 300 feet distant?— E. M. 
says : In Europe a paste or cream is used to re- 
move the beard from the face, without the use of 
soap or razor. How is this cream made?— A. A. 
asks: What sort of varnish is used on the sound- 
ing boards of guitars ? Are the sounding boards 
made of heart or sap pine, or both ? What is used 
for dyeing wood black for finger boards, bridges, 
jtc? 



COMUITNICATIONS BECEIVED. 

The Editor of the Soikntipio American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjecta : 

On Terrestrial Magnetism. By W. E. S. 

On the Altitude of Storm Clouds. By J. M. S. 

On the Heavy Rains. N.B.G. 

On the Keely Motor. By A. A., and by J. T. 

On Motive Power without Fuel. By S. 

On Geometry. By E. C. 

On Mental Science. By F. H. 

On Using Stoam Expansively. By F. C. 
Also nqulries and answers from the following : 

E. K.— N. J. T.-F. Q.-N. W.-R. B. S.-J. F. S.- 

C. M.-M. V.-C. K.-E. T.-T. T. J. H.-L. W. T. 

HINTS TO CORKESPONDENTS. 

Correspondents whose Inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure In answering brieQy 
by mall, if the writer's address is given. 

Hundreds of Inquirios analogous to the following 
are sent : " Who sells dynamite ? Who sells ma- 
chinery for drying corn meal, etc. ? Who sells 
snow spectacles? Who sells cheap telescopes? 
Who buys kaolin?" All such personal in- 
quiries are printed, as will be observed, In the col- 
umn of " Business and Personal," which is special- 
ly set apart for that purpose, subject to the charge 
mentioned at the head of that column. Almost 
any desired in formation can in this way be expe- 
ditiously obtained. 
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INDEX OF INVENTIONS 

FOB wmoE 
Iiectera Fatent ot tbe Dnited State* irera 

Granted In the Week endlnc 

July 27, 1875. 

AND EACH BEARINtil THAT DATS. 

rxhofle marlsed (r) are relsBued patents. I 



Air brake and car starter. H . Moschowltz 166,026 

Alarm, burglar, C. H. Williams 165,967 

Ant-destroying apparatus, W. Grafton 166,093 

Auger, earth, J. E. Hall 165,998 

Bag, traveling. W. Eoemer 165.950 

Bale tie, H. Estes 166,085 

Bale tie, hook, W. Greet 165,996 

Bales, sample patch for cotton, S. Sullivan 166,158 

Barrel heads, making, W. W. Trevor 166,011 

Base ball, J. Glblln 165.994 

Basket for newspapers. De Barry* Lundqvlst 166,073 

Battery, galvanic, J . Kidder 166,012 

Bayonet scabbard, T. W. Rounds 165,953 

Bayonet scabbards, making, T. W. Rounds 165,952 

Bee hive, W. Vanwlder 166,163 

Bell, alarm, I. H. Abell 166,056 

Boiler, rotary bleaching. H. Loring 166,147 

Boiler, steam, 0. E. Emery 165.990 

Boneblack, etc., revivifying, J. Gandolfo 165,992 

Boot-burnishing tool, J. W. Carver 165,917 

Bottles, applying wire caps to, A. De Mestre 166,077 

Bridge, metallic truss, J. Valleley 166,012 

Broom machine, corn, Blood ana Topping 166,065 

Brush, rotary hair. Nutsford and Glasgow 166,027 

Buckle, harness, I. L. Landls 165,930 

Button, C. H. Goodwin 166,091 

Button fer woarins apparel, H. C. Griggs 166,097 



Calculator, A. C. Wellman 165,961 

Car coupling, J. H. Acton 165,974 

Car coupling, M. Sullivan 166,157 

Car sprluB, railway, J. E. Wootten 166,178, 166,179 

Cars, motor for railway, G. E. Cliver 166,070 

Carbureters, air supply to, J. M. Cayce 166,069 

Carding machine. J. F. Fobs 166,089 

Carriage, child's, R. W. Caldwell 166,068 

Carriage curtain fixture, Knight and Ripple 166,114 

Chair, folding rocking, G. McAleer 166,128 

Chair, nursery, J. F. Downing 166,079 

Chairs, foot rest for, T. A. Johnsen 165,932 

Chairs, etc., spring bottom for, T. Noonan 166,183 

Charcoal heater and cooler, J. Gandolfo 165,998 

Churn, reciprocating, D. Rowland 165,954 

Cigar box, S. Helneman 166,100 

Cigar machine, R. Appleby 165,911 

Cigarmold, S. Simonson 166,154 

Cistern cover, S. Haftter 165,997 

Clasp for uniting cloth for japanning, B. Atha 166,059 

Clock, tower, C. FaBoldt 165,991 

Clothes dryer, H. Winter 166,058 

Clothespin, U. D. Mihllls 166,082 

Clothespin, G. Topping 166,160 

Clothes wringer, Bunn ill and Ronan 166,067 

Coal vase, W. S. Potwln 165,947 

Cocounuc, paring. Smith and Maltby 165,959 

Condenser and heater, Newman & Van Orsdale.. 166,182 

Cooler, milk, O H. Wlllard 166,051 

Corer and sllcer, apple, C. E. Kimball 166,013 

Corn cutter, green, T.Wltmer 165,968 

Corn sheller, C. D. and E. D. Read 166,142 

Corn stalk cutter. J. N. Hill 166,006 

Cot, folding, O. E. Lord 165,989 

Cotton cleaner, J. 'Wright 166,054 

Cotton for spinning, preparing, R. Handy 166,001 

Cotton Jack, M. J. Walsh (r) '. 6,559 

Crank motion, C. E.Whipple 166,047 

Cultivator, W. Weaver 166,044 

Cultivator, G. Wilkinson 166,050 

Curtain cord fastener, L. Knudson 166,115 

Dental plugger, A. J. Folk 166,189 

Dish, covered, W. E. Hawkins 165,926 

DIsh-washIng machine, H. H. Hall 166,098 

Disinfecting slop Jars, C. F. Parker 166,135 

Doll heads, etc., maklng,E. S. Judge 166,111 

Egg beater, W. Redhefter 166,143 

Elevator, grain, C. W. Mills 166,023 

Explosive compound, C. A. and I. S. Brown (r) . 6,564 

Faucet, Newman and Kneal 165,944 

Feed cutter, A. C. Stewart 165,968 

Fence, farm, Rush and Yarbrough 166,149 

Fire arm, breech-loading, J. P. Fieri 166,138 

Fire arm, revolving, R. White 166,178 

Fires, apparatus for extinguishing, E. Harris 166,004 

Floor, fireproof. L. P. Rogers 166,148 

Fork, horse hay, T. M. Edwards 165,989 

Fork, spiral hay, A. Shellenberger 166,152 

Fountain and lawn sprinkler, R. Brusie (r) 6,560 

Fruit dryer, portable, J. W. Faulkner 166,086 

Fruit Jar, Stevens and Lumley 165,962 

Fruit loosener, dried, H. J. White 166,171 

Fruit press, I. W. Heyslnger 166,108 

Furnace, cupola, J. Blakeney 165,980 

Furnace grate, G. R. Moore 166,943 

Furnace, hot air, T. Langstrath 166,015 

Gage, bias, J. A. Hamilton 165,999 

Gas from petroleum, making. Wren fi( a?, (r) 6,568 

Gas-heating retort, W. H. Spencer 166,031 

Gas making. W. H. Spencer 166,086 

Gas retort mouth piece, P. Munzlnger 166,181 

Gas stove, pocket, T. W. Houchin 166,008 

Glucose, manufacture of , W. Garton 166,090 

Gold from sand, separating, T. W. Irwin 166,009 

Grate, J. E. Baum 165,974 

Halls, preventing reverberations in, W.B.Carlock 165,916 

Halters, clamp for, F. F. Drinkhouse 166,082 

Handkerchief holder, H. G. Macklnney 165,940 

Harrow, J. S. Beazell 166,061 

Harrow, L. Study 166,156 

Harrow, rotary, W. G. Reed 165,948 

Harrow Bulky, D. F. Staw 163,088 

Harvester, J. P. Manny 166,017,186,018 

Heel stiflener, W. F. Spinney 165, 96i 

Hinge, 0. Sho 1 165,957 

Hook, snap, E. Kempshall 165,933 

Horse power, portable, C. Roberts 166,147 

Hose coupling, A. J. Morse 166,130 

Hose coupling, A. Work 166,177 

Iron Into steel, converting, A. E. Carpenter (r).. 6,562 

Jewelry pin, I. B. Abrahams 166,0^7 

Journal bearing composition, Lathrop & Weber. . 165,937 

Kiln, calcining, W. J.Taylor 166,159 

Knife and tape line combined, G. S. Hastings 166,099 

Knob shanks, metal, J. P. Adams 165,972 

Lace machine, E. Malhere 165,941 

Lamp chimney, W. H. Barnard 165,912 

Lamp stove, E. H. Huch 166,106 

Lantern for trapping Insects, B. F. McQueen 166,124 

Lap board, H. G. Stepp 166,038 

Latch, reversible, G. Moore 166,129 

Letter box, De Barry and LundqvlBt 166,074 

Lock, H. S. Sbepardson 166. 0;4 

Lock for doors. A. Goldfinger 165,995 

Lock, hasp, J. Lachler 166,014 

Lock, seal, J. S. Brown 165,915 

Locomotive smoke stack, N. Irving 165,980 

Log turner, C. P. McWane 166,021 

Loom shuttle box, H. Wyman (rj 6,567 

Mangle, J. Johnson 166,108 

Marking wheel, F. M. Truworthy 166,162 

Medical mask, H. M. Rowley 165,955 

Meridian, apparatus for finding, H. C. Pearsons.. 166,187 

Metal timber bangers, bending, J. Flynn 166,088 

Metals, refining, E. P. Hudson 165,929 

Millstone dress machine, C. A. Smith 165,958 

Millstones, etc.. adjusting, S. Whitaker 166,174 

Miter box, P. & N. H. Johnson ... 166,010 

Mop wringer, M. Regan 165,949 

Mowing machine,.!. P. Manny 166,019 

Nail, socket, T. C. Richards 166,145 

Needle blanks, machine for swaging, P. M. Beers 165,976 

Needles, polishing eyes of. P. M. Beers 165,977 

Needles, stamping, P. M. Beers 165,975 

Nut lock, J. M. Kent 166,118 

Oiler, G. F. Dutton 165,987 

Ore and stone crusher, J. E. Blake 166,064 

Pan, frying, A. Malin 160,120 

Paper bag, W. Oesterleln 166,028 

Paper, water marking, M. Mathews 166,122 

Photographic prints, washing, O. Dubois 165,936 

Pin pool marking board, G. H. Decker 165,985 

Pins, machine for assorting, J. D. Shelton 166,159 

Pitman, J. F. Thomas 166,089 

Planing cutter head, G. J. Shimer 166,035 

Plow, J. Middledltoh 166,127 

Plow, gang, E. A. Ueers 166,068 

Plow,sulky, B. Slusser (r) 6,563 

Plow, composition metal, G. K. Sroith <r) 6,558 

Pot boiling, Hennaman & Shaw 166,102 



Press, cotton, Mackey & Green 

Press for packing putty, L. Boucher 

Press, fruit, I. W. Heyslnger 

Pulley block, J . Weir 

Pump, J. GrzybowBkl 

Pump bucket, chain, J. S, Beazell 

Pump for tubular wellB, J. T. Whipple 

Pump, wood, A. Breed 

Punching machine, C. Forton 

Punching machine feed, F. Deming 

Railway signal , R. H. Moore 

Rake, horse hay, Lufkin & Allen 

Rake, horse hay. Wood & Taylor 

Bike, revolving horse, J. H. Ratidolph 

Ref rigeratorf or palls, etc . , removable, J. C . Jones 

Registering machine, C. M. Cady 

Regulator, feed water, I. Dreyfus 

Regulator, feed water, G. Henry 

Ribbon runner, C. Young 

Rock, eto., wedge for splitting, T. Cosbey 

Roll for rolling round iron bars, J. H. Helm 

Ruffles, machine for making, J. A. Plpo (r) 

Sack holder, J. L. MUlhlser 

Sack holder, adjustable, H. W. Clark .,. 

Saddle, riding and pack, G. E. Albee 

Safe, fireproof, T. Hyatt 

Sashholder, W. H. Plympton 

Sawmill, circular, D. Rawson 

Sawmill head block, L. W. Pond 

Sawing machine, scroll, G. Mercer 

Scales, weighing, H. M. Weaver 

Scraper, road, J. W. Wilson 

Screw machine, metal, J. F. Webster 

Screws, machine for threading wood, B. A. Mason 

Separator, grain, J. W. Johnson. 

Sewertrap, C. Lewis 

Sewing machine, L. J. Crecellus 

Sewing machine, R. Whitehill 

Sewing machine caster, A. C. West 

Sewing machine for ruifling, T. liobjohn (r ) 

Sewing machine guide J. H. Trowbridge, 

Shade roller, sheet metal, A. H. Knapp 

Sheet metal rollers, forming, A. H. Knapp 

Sheet metal shade roller, A. H, Knapp 

Shirt bosom, F. C. Goodwin 

Shoe fastener, G. P. Reeves 

Sleeve protector, O. H. Dunn 

Sleigh. A. A.Abbott 

Spark arrester, etc., W. McK. Thornton 

Spooling machine, S. D. Learned 

Sprinkler, rose, W. T. Vose 

Stereoecope, A. Qulrolo, (r) 

Stool, kneeling, W. Cahlll , (r) 

Store counter, W. Volkland 

Stove cover lifter, Edgar & Bardell 

Stove grate, J. W. Collins 

Stove heating, W. WIckklser 

Stove, lamp, E. H. Huch 

Stove, magazine heating, M. A. Cushiiig 

Stoves, parlor cook, W.Boyle 165,919, 

Stove pipe elbows, machine for, J. F. Piebl 

Stoves, magazines for coal, J. P. Richardson 

Stoves, oven door for, J. C. Barnes 

Straw board, manufacture of lined, B. F. Field.. 

Sugar mold, M. L. Senderling 

Table, folding, J. E. Root 

Telegraph, automatic, Wheatstone & Stroh 

Telegraph for transmitting music, E. Gray. 166, 095, 

Telegraphs, magnet for, Wheatstone & Stroh 

Telegraphs.recelver for eleetro-harmonip.E.Giay 
Telegraphs,slgnalboxforfirealarm. M. G. Crane. 
Telegraphic fire alarm repeater, Gamewell e( at.. 

Thill coupling clamp, L. B. Prlndle 

Tlle-making and laying machine, R. Hoflhein — 
Tobacco, compoundfor preserving, G. E. Sterry 

Toilet glass frame, J. Hollely 

Toy, G. F. Morse 

Toy torpedoes, machine for making, T. H. Spear 

Truck, nand, B. L. Pratt 

Truck, hook and ladder,Kley& Higgins 

Trunk strap, G. E. Alboe 

Tyre tightener, Horton;& Hayes 

Valve, gate, E. Russell 

Valve, steam , J . Hare 

Valves, stop, G. W. Eddy 165,988, 

Vegetable washer, P. P. Roberts 

Vehicle spring, C. Bauer 

Vehicle spring, J. D. Sarven 

Vehicle top, H. W. Warner 

Vehicle wheel, J. C. Garretson 

Vehicle wheel, E. Shaw 

Wagon, dumping, W. H. Henkel 

Wagon, dumping, M. C. & H.L.Meigs 

Wallpaper exhibitor, W. H. Hazzard 

Wash bowl, H, M. Weaver 

Washing machine, C. C. Bishop 

Washing machine, E. A. Jones 

Washing machine, N. Lengley 

Washing machine, A. B. Wroth 

Water, apparatus for ejecting, I. Dreyfus 

Water meter, H. M. Wilcox 

Water meter, WInzer & Bland 

Water wheel, H. W. Hawley 

Waxing compound, L. R. Mears 

Weather strip, F. Fleury 

Well, M.T. &M. C. Chapman (r) 

Well tubing, W. Patterson 

Windmill, T. Kellogg 

Wire caps, machine for finishing, A. D. Mestre .. 

Wire caps, machine formaking, A. De Mestre 

Wire caps to bottles, applying, A. De Mestre 

Woods, making imitation, G. V. Hann 

Wrench, McCormlck & Baker 

Yarn , machine for balling, L . C. Billings 

DESIGNS PATENTED. 
8,495.— Steam Pump, ETC.— D. A. Burr, Philadelphia, Pa. 
8,496.-Glass Vessel.— E. Finney, Philadelphia, Pa. 
8,497.— CiGAB Box.— F. Hachnel etal., New Orleans, La. 
8,498.— Tot Bank.— J. Hall, Watertown, Mass. 
8,499 to 8,528.-Carpets.— O. Helnlgke, N. Utrecht, N.Y. 
8,524 to 8,527.— Cabpets.— H. Horan, East Orange, N. J. 
8,528.— Cabpets.—L. G. Malkin, New York city. 
8,529 to 8, 534.— Oilcloth.— C. T. Meyer, Bergen, N. J. 
8,535 to 8, 545.— Cabpets.— E. S. Ney, Dracut, Mass. 
8,5i6to8,519.— Cabpets.— J. H. Smith, Enfield, Conn. 
8,550to 8,553.— Fabeics.—E. C. Clark,RockviIle, Conn. 



166,119 
166,066 
166,108 
166,167 
165,925 
166,062 
166,048 
165,914 
166,134 
166,078 
166,024 
166.118 
166,176 
166,930 
166,110 
165,981 
166,081 
165,928 
165,970 
165,984 
165,927 
6,565 
166,128 
165,982 
165,978 
166,107 
165,945 
166,170 
165,946 
166.126 
165,046 
166,052 
166,166 
166,121 
165,981 
166,118 
166,071 
166,172 
165,965 
6.566 
166,131 
165,985 
165,984 
165,935 
166,092 
166.081 
165,921 
166,055 
166,0l0 
166,016 
166,164 
6,557 
6,561 
166,043 
166,084 
165,983 
166,049 
166.106 
166,072 
165,920 
166,029 
166.144 
165,918 
165,087 
166,150 
165,951 
166,168 
166,096 
166,169 
165,094 
165,918 
165,923 
166,141 
166,104 
166,155 
166,007 
166,025 
165,960 
166,140 
165,112 
166,058 
166,105 
166,032 
166,002 
166,083 
166,146 
166,060 
163,956 
166,165 
165,9-24 
166,151 
166,101 
166,125 
166,005 
166,015 
165,979 
166,109 
165,988 
165,969 
166,080 
165,966 
166,175 
166,004 
165,942 
165,922 
6,556 
166,136 
166,011 
166,076 
166,075 
166,077 
166,000 
166,020 
164,978 



8CHEDUIiE OF PATENT FEES. 

Ob each Caveat 810 

On each Trade mark 899 

On filing each application for a Patent (17 rearB).....819 

On iBBulng each or.glnal Patent 890 

On appeal to Ex:;mtner8-ln-Chlef 810 

on appeal to Commissioner of Patenta 830 

on application for ReisBue 830 

On filing a Disclaimer 810 

On an application for Design (3K yean) 810 

On application for Design (7 year*) 813 

On application for Design (14 yeara) 830 



CANADIAN PATENTS. 

List or Patkntb Grastbd in Canada 
July 24 to 31, 1875. 

5,017.— J. Prentice, New York city, U. S. Cigar mold 

July 24, 1875. 
5,018. -A. G. Haskell, North Andover. Mass., U. S. Life- 
preserving bed. July 24, 1875. 
5,019.— W. L. Pawleson, San Francisco, Cal., U. S 

Smoke consumer. July 24, 1875. 
5,020.— E. Heley, Dublin, Ireland. Printing machine. 

July 24, 1875. 
5,021.— T. Herron, Ottawa. Ont., et ai: Churn. July 

24, 1875. 
5,022.-S. Splcer, Goderlch, Mich., 

July 24, 1875. 
6.028.— D. R. Proctor, Gloucester, 

arrester. July 24, 1875. 
5,024.— S. M. Barrd, Montreal, P. 

stretcher. July 24, 1875. 
5,025.— J. Fensem, Toronto, Ont. Hydraulic elevator. 

July 24, 1875. 
5,026.-8. T. Waggoner, Mattson, Mich., U. S. Folding 

table. July 27, 1875. 
5,027.— C. G. C. Simpson, Montreal, P. Q. Railway car 

wheel. July 27, 1875. 

Dodge e( ai., Oswego, N. Y., tJ. S. Peat ma- 
July 80, 1875. 
Rogers, Eureka, Cal., U. S. Lock. July 80, 



5,028. -F. 

chine. 
5,029.-H 

1875. 
5,030.— A 



tJ. S. Hame lock 

Mass., tr, S. Spark 

Ironing board and 



Hoe. 



Ro.ail 



S. 



S. Acker, Lockport, N. Y,, U. 
July 30,1875. 

5,081.— D. M. McPherson, Lancaster, Ont. Cheese hoop. 
July 30, 1875. 

5,032.— J. Stubbs, Mount Pleasant, Iowa, U. S. 
scraper. July 30, 1875. 

5,033.— A. S. Hopson et al., Plalnvlew, Minn., U. 
Vehicle spring equalizer. July 30, 1875. 

5,034. -C. L. Rlker, RochellePark, N. J,, 11. S. Lining 
for excluding cold . July 30, 1875. 

3,035.— T. F. Qorionet al., Rousevllle, Pa., U. S. Pro- 
cess for decolorizing and refining petroleum. July 30, 
1875. 

5,0S6.-L. A. Dodge, Keesevllle, N. Y., U. S. Nail feed- 
ing device. July SO, 1875. 

5,037.— A. T. Jones, Clinton, Wis., U. S. Food preserv- 
ing process. July 80, 1875. 

5,0S8.—J. RIgby, Montreal, P. Q. Gas from petroleum. 
July 31, 1875. 
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dack Fase ...... 81.00 a line. 

Inside Pave ...... 75 cents a line. 

Engravings may head advertisements at the same rate 
per line, bv measurement, as the letterpress. Adver- 
tisements must be received at puhlicatton office a» 
early as Prtdau momima to appear in next issue. 



FOB SALE-50 H. P. Stationary Engine and 
Boiler, with or without Circular Saw Mill; also, 
smaller Second Hand Portable and Stationary Engines 
and Boilers, Pumps, Hams. Pipe, Belting, &c. For cir- 
cular, address SMITH &, MoINTYRE, Tidloute, War- 
ren Co., Pa. 



WANTED— Immediately, by the Boston, Se- 
vere Beach & Lynn Railroad Company, a staunch 
steam propeller In good condition, for Immediate use; 
dimensions to be about 75 feet by 18, 24 to 26 Inch cyllL- 
der. Address A. P. BLAKE, at the office of the Com- 
pany, 48 Congress St. , Boston, Mass. 



RAT 



CHET DRILLS & WRENCHES 
Drills $5.00 to $13.00 each. Send 
postalcardforcatalogue. Lowell 
Wbencu Co., Worcester, Mass. 



Ij^ACTORIES TO LET at H AVERSTRAW,N.Y., 
' ON HUDSON RIVER. —Two large Brick Factories 
respectively 8 stories 94x30, with extension, 1 story 97x35 
and 3 stories 90x38; abundant water power In each; tur- 
bine and overbhot wheels; railroad and steamboat com- 
munication with New York. For particulars, address 
JOHN PECK, Haverstraw, N. Y. 



FOR SALE— In Danbury,Conn., a Lumber Yard, 
Planing and Moulding Mill, with Steam Power and 
Machinery, now manufacturing Sash, Doors, Blinds, 
Mouldings. Wood Turning, Band and Circular Sawing. 
Business is of 20 years' successful operation. Location 
unsurpassed. Is a rarechanceforagoodbusiness. Terms 
easy, and Inducements good. For other particulars, ad- 
dress D. STEVENS, Box 45, Dan bury. Conn. 



I»^V1"li:]NT 
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SHAFTING 



The fact that this bfiaftlng nas 79 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other in use, renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Cblebkatkd 
CoLLiKS' Pat. Codplino, and furnish PuUeys, Hangers 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS. 

Try Street, and and 8rd \venue8, Pittsburgh, Pa. 
190 S. Canal St., Chicago, 111. 
igr" stocks of this Shafting in store ana lor sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACB& CO., 121 Chambers street, N. Y. 
PIBECB & WHALING Milwaukee, Wis. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all bard and brittle substances to 
any required size. Also, any kind of 
BTOifB for Roads and for Con orbtb, &c. 

Address BLAKE CKUSHER Co., 
New Haven. Conn. 



STENCIL »K 



For cutting buslneat 
Stencils, all sizes. Als 
complete oxttfits for Clothing sten- 
cils and Key Chects, with which young men aremaklw 
fromlS to $20adfty. Send fca* Catalogue and sampl as to 
a M. SPENCER, 117 Hanover St.. Boston, Maaa. 



The HOADLEY 
PORTABLE STEAM ENGINE 

WITH 
AUTOrn.ATICAL CUT OFF REOUHTOR 

BMAX'CED mtVE 




SEA/O FOR „,„^„^„,,. 

THE J.C.HOflDLEY CO. LAWRENCE.MASS. 



) 1875 SCIENTIFIC AMERICAN, INC. 



AtJusT 28, 1875.) 
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UPRIGHT SHAPING MACHINE. 

This machine 
iB built upon a 
heavy column 
Instead of a 
frame. Is much 
more simple In 
its consiruc- 
tlon. It Is very 
strong and du- 
rable, and more 
easily operated 
=■- than the old 
style. Price 
$125. Send for 
FRANK & CO, 




price list and catalogue. 



182 Terrace St., Buffalo, N. Y. 



# i An PER BBL. for Cement direct from Manufac- 
%> I • W turer, on board cars or boat, lOO miles from N. 
Y City. PRINCE'S CEMENT WORKS, Lehigh Gap, Pa. 

T qHi'pQ Can makelSadayIn thelrownCltyorTown. 
UdUltJo Address Ellis M'p'gCo. , Waltham, Mass. 

THE IM P R O V E D CELE BRATED 
ARMSTRONG HEATER AND LIME 

CATCHER removes and prevents Scales 
In the Boilers by supplying them with 
pure water. Will save Its cost In fuel 
within one year . All parties using steam 
should have one. 

For particulars and circu- 
lars, address 
BAUGHMAN, CURTIS & 
KNIGHT, Manufaotubebs, 

Toledo, Ohio. 
Machinists WANTED to act 
as Local Agents. 




M 



ASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. I. Agents, L. B. BlfOOKS, 60 Cllfl street. 
New York; TAPLIn: BICE & CO.. Akron. Ohio. 



P. BIi^ISDZSLL & CO.. 

Worcester, mass., 

Manufacturers of the Blalsdell Patent Upright Drills and 
other flrst-class Mechanic's Tool s. 

N. F. BURNHAM'S 

^^ TURBINE 

Water ffleeL 

Was aelectedt 4 years ago, and put 
to work Inthe PatentOffice. Wauli- 

ington, D. C, and has proved to be 
the best. 19 sizes made. FriceH 
lAwer than any other first class 
Wueei. ^amphletfree 

N. F. BURNHAM ToBK, Pa. 

rpHE ROTARY HYDRAULIC GOVERNOR 

I secures to water wheels, under all conditions qf la- 
h(yr, speed unexcelled by any motive power. Alwa^ 
8ure. Strictly Isochronous. Sent for test. Warranty un- 
limited. John S. Rogebs, Treas., 19 Johnut., Boston. 




Tie Myers 



Portable Engnnef 4,5,6, Sh. p. Some- 
thlngnew. best for price. Circulars. 
Chas. Place, lOSReadc St.. N. Y. 




BOOKWALTER ENGINE. 

Compact, Substantial, Economical, 
and Easily Managed. Guaranteed to 
work well and give full power claimed. 
Englneand Boiler complete. Including 
Governor, [*ump, &c., with shipping 
boxing, at the low price of 

3 Horse Power $252 00 

4^ " " 303 50 

llt^°pnt on Cars at Springfield, Ohio. 

Address 

JAS. LEFFEL & CO., 

*A „ SprlnEfleld, Ohioj or 

109 Liberty St.. New York City. 



NEW PATENT CAR FOR INCLINED PI4ANES,- 
conveniently arrnnged to carry Passengers and Ve- 
hicles at the same time. Descriptive Circular sent on 
application. Address J. EARNSHAW, Civil Engineer, 
N. W. Cor. 4th and Race Sts., Cincinnati, Ohio 



i^tw«B'p0wgR-*!s-», vn;, ,;,.:,,;. ;,.,,„,, 



First Class Taps, 



Manufacturer of 

Pawtucket, R. I. 



TH:B IMPROTED 

NIAGARA STEAM POMP, 

9S io;97 Ptarl St.. Broohlyn. W. F 
Agency at 40 John St. , New York. 

Hulbbara & iiiler. 

Sole Mantjfacturbbb, 

Engines and Boilebs, 
I Pulleys, Shafting and Hangtri 
a Specialty. 
"/Tdvebtisers who desire to reach coun- 

-^»- try readers in the West, can do so In the best and 
cheapest manner by using one or more sections of Kel- 
logg'^s Great Newspaper Lists. Apply to 

A. N. KELLOGG, 79 Jackson St., Chicago, III. 





Blind Stile Mortising and Boring Machine will mortise 
two Blind Stiles at once for Fixed Slats, it all kinds of 
wood, regardless of knots, making 50 per minute, leaving 
them clear of chips, and will bore for rolling slats, 150 per 
minute. M. BUCK, Lebanon, N. H. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACB 
& CO .246 Canal St.. New TorK. Makers of tne cele- 
br tea Tom Thumn and Miniature Telegraph Instra- 
ln»;nt». 



MACHmERr 



PLANING &MATCHING, 
MOULDING, MORTISING, 
TENONING,RESAWING,SHAPiNG, 
L BAND & SCROLL SAWS ac&c. 



J.A:F^I*CO. 



Bu^alo Excelsior P jjiy Planer & Matcher 




Fatente-' Mftrch 3C, 1875, 



Best of its kind in 
Price, complete. $375, Al- 
HO, Small Tony Planerg and 
j'lHnlns Machine Krlves, 
whinh are recommended «b 
superior and extra In quali- 
ty. loo Scroll Work De- 
elgns freo on receipt ot 
Btamp. For clrcuUrB giv- 
ing detailed Information, 
AddreiB GEO. FARB. 

Buffalo, N. Y. 



CLARK & COMPANY'S 

PATENT 

SELF-COILING, REVOLVING 

SteelShutters 

Can be readily fitted to Store Fronts, Rear Windows or 
other openings, making them 

Fire and Bnrglar Proof 

and affording absolute protection, 
ALSO, 

Wood Shutters 

In various kinds ot wood, suitable for Store Fronts, Pri- 
vate Houses. Offices, and Sc-hool Partitions. Clark's shut- 
ters nre self-acting, require no machinery or balance 
weights, and cannot get out of order. They are hand- 
some In appearance, and are the best and cheapest shut- 
ters In the world. Are fitted to the new Tribune Build- 
ing, Delaware and Hudson Canal Building, Manhattan 
Building, Lenox Library Building. Have been for years 
In dally use In every pr'nclpal city throughout Europe, 
andare endorsed bythe leadag archltectsof the world. 
JAMES G. WILSON, Manager, 

218 West 26th St., New York, 
and at London, Paris, Vienna, Berlin, Melbourne, &c.,&c. 



INDIA RUBBEB, 

For Inventors and the Trade, made Into any nattem at 
short notice, by F. H. HOLT0N, 45 Gold St., New York. 
Established In 1S60. 
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STEEL CASTINGS. 

Solid and Homogeneous Guaranteed tensile strength, 35 
tUDS to square Inch. An Invaluable substitute for expen- 
sive forglngs, or for Cast Iron requiring great strength. 
Send for circular and price list to 
Mc HAFFIE STEEL CO.. Evelina St.. Philadelphia, 1 a. 




l^liotaliii^raYingCo.. 



Relief Plates for Book, Newspaper, Catalogue and 
Jircular Illustrations Cheaper than AVood Cuts. The 
Scientific American uses our plates. Send stamp for 
Illustrated Circular. 



Model Engines. 

Complete seta of 

Casti ngs 

for making small 
Model Steam Engines 1>< In. bore, Sin. stroke, price %i\ 
ditto 2 In. bore. 4 In. stroke, rrlce $10, same style as cut. 
Eureka Foot Lathes only 15 Dollars. Gear Wheels and 
Parts of Models. All kinds of Small Tools and Materi- 
als. Illustrated Catalogue Free. 
GOODNOW & WIGHTMAN, 28 Comhlll Boston, MasB 




WOODWORTH SURFACE PLANERS $125. PlaUofS 
an d Matchers, $350. S.C. HILLS, 51 Courtland 
street. New York. 



CIVIIi & MECHANICAI. ENGINEERING at 
the ReuHselaer Polytechnic Institute, Troyf 

N.Y .Instruction very practical. Advantages unsur- 
passed In this country. Graduates obtain excellent posi- 
tions. Re-opens Sept. 16tii. Forthe A.nnualRegl8ter,con- 
talnlng Improved Course of Stii4y,and full particulars, 
address Pbop. CHARLES DROWNE, Director. 




AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Business plea!>antand honor- 
able with no risks. A 16 page circulax 
andValuable SamDlesfree..^^A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED. Sth st.. nkw vork. 



PUNCHINQ 

!..«.»».» t^-n««-n« & "PARK'SB PBKS8 CO., 

DROP PRESSES, middlmowit. cohk 



For the Best and Cheap- 

address THE STILES 



John Cooper Engine M'fg Co., 

MOUNT TERNON, OHIO, 

MAirtlFAOTtlBKKS OF FIBBT CLASS STATIONARY EN- 
GINES, 8 to 400 H. p., PORTABLE ENGINES. CIKCU- 
LAE SAW MILLS, STEAM BOILERS, ROTART 
BOILERS, MILL AND FACTORY MACHINERY, &c., 
BCII.D GRIST MILLS, guaranteeing 80 Baekkls Flouk 
WITH Onk TVS BEST CoAL, OF 50 BarTcls Flour with 
One Cord Best Wood i also. Engines to run on 31bs. 
ooalper hour per Indicated horse power. 
8^ Send for circulars. ^ 



IMPROVED MACHINERY for STAVE 

Heading, Shingle and Handles, Cabinet Maker's Machin- 
ery, Bailey Gauge Lathe, Durkee's Automatic Saw Mill 
i Improved), Key Seat Catting, Pulley Borlng,and Milling 
lachlnes Radial Drills, Steam Engines, and BaUey's Ve- 
neering Machines, Cable and Sheaves for transmitting 
Power etc tc. T. R. BAILEY &V All., Lockport, N.Y. 




YALE 
IRON WORKS, 

Ne^r Haren, Conn.* 

Builders of the Yalb Vehtioal 
the best and most Economical^ 
either for land or marine use ; also 
HoBizosTALS, with or without 
the Eider Cut-off. 

Spboial Tools made to order, 
all at prices that defy competi- 
tion, bend for Circular. 



Machinists' Tools, 

All sizes at low prices. E. GOULD, Newark, N. J. 



PATENT 

Planing & Matching 

and Molding Machines, Gray and Wood's Planers, Seif- 
olllngSaw Arbora, and other wood- working machinery. 
S. A. WOOD'S MACHINE CO., 5 91 Liberty St., N. T. 
Send for Circulars, etc. 5 67 Sudbury St., Boston. 



WH IPPLE'S 

Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
for 1874. The JudgCB say: '■ We consider this method of 
fastening DOOR KNOBS a great Improvementover any- 
thing yet invented forthe purpose, as it obviates the use 
of side screws and washers, and can be regulated to suit 
any thickness of Doors. " Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
WestMerldeu, Conn., or 97 Chambers St., N.Y. 



r 



,Jf>3fc- STILWELL'S 

l|B Patent Iilme Extracting 

JBl heater 



) : 




m 



FILTER 

Is Indispensable to an Eco- 
nomical Use of Steam. 

Parties purchasing this heater 
are. by the late decision of the U. 
S. Court, assured of protection In 
its use. Beware of infringe- 
ments. ,New illustrated pam- 
phlets free. 

STILWELL&BIERCEMF'GCO. 
Dayton, Ohio. 



A WEEK to Male ana female Agents, In their 
locality. Costs NOTHING to try It. Particulars 
FREE. P. O. VICRERY & CO., Augusta, Me 



Bradley's Cushioned Hammer 




has larger capacity, Is 
more durable, takes up 
less room, does more and 
better work with less ex- 
pense for power and re- 
palrsthan any other Ham- 
mer in use. 

Guaranteed as recom- 
mended. Address 
BRADLEY 

Manufacturing 
Company, 

Steaouse. N . Y 



OTIS 



J 



SAFETY HOISTINO 

Machinery. 

OTI8, BROS. Si CO 

No. 348 BROADWAY. NEW TOKK. 



SHAKEK SASH B A L, A N C E-Sopbksedbs 
Weights and Boxes. Easily attached to any wln- 
aow. Samples complete by mail, «1. 50. 

W. 3. MoGOWN, South Union, Ky. 



Todd & Rafterty Machine Co. 

MANUFACTPRERS OF 
The celebrated Greene Variable Cut-Oil Engine; Lowe s 
Patent Tubular and Flue Boilers : Plain Bllde Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
jElnds. Steam Pumps, Mill Gearing, Shafting, &c.. Silk, 
Tow Oakum, Bagg^g, Rope, Fiax.and Hemp Machinery, 
Agents for the New Haven Manufacturing Cfo.'s Machln- 
Bt's Tools; for Judson's Governors and Stop- Valves; 
Bturtevant Blowers; and Differential Pulley-Blocks, 
WAREE0OMS. 10 BARCLAY ST., NEW YORK. 
WORKS PATERSON. NEW JERSEY^. 



FIRST PRIZES, VIENNA, PARIS, NEW YORK, 

BALTIMORE, BOSTON. 
Send for circular of recent patented ImprovemftntB. 
THE NORWALK IRON WORKS, 
South Korwalk, Conn. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest Improved Patent Daniels' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawlng Machmes, Saw Mills, Saw Arbors, 
Scroll Saws, Railway, Cut-off, and Rip-saw Machlnee 
Spoke and Wood Turning Lathes, and various other kindfc 
01 Wood-working Machinery. Catalogrues and price Hate 
sent on application. Manufactory, Worcester, Mass. 
Warehouse. 107 Liberty Street, New York. 



Planins: & Matching, 

Moulding, Re-samng and Tenoning Machines, scroll 



Sawa and General Wood -Working Machinery. 
JOHN B. SCHENCK'S SONS j Matteawan, N. Y. 
' - - - - U18 Liberty St.. N.Y. City 



Bend for Catalogue. 



Stone Channeling 



OR 



Quarrying Machine, 




WARDWE1.I, PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CTJTTEB CO., KTJTLAND, VT, 

SOLE PROPRIETORS AND MANUTAOTURERS. 



^Ke\ 4.» «in e\e\{\ Bas been Invested In Stock 

$0U 10 $iU,UUU Privileges and paid 900 per 

cent, profit. **How to do It. '* A book on Wall Street, 

sent free. Tumbbidob & Co. Bankers, 2 Wall Sc. , N. Y. 



WITHERBY, RUSG & RICHARDSON, Man- 
ufacturers of Woodworth Planing, Tonguelng, 
and Grooving Machines, Richardson's Patent Improved 
Tenon Machines, Mortising, Moulding, and Ke-Saw 
Machines, and Wood- Working Machinery generally, 26 
Salisbury Street;, Worcester. Mass., U. S. A. 
(Shop formerly occupied by R. BALL & CO.) 

L. B. WITHEBBY. G. J. BUQG. 8. M. BICHABD80N. 



HTQNE SAWING MACHINERY. 

UpRlMAN'S PATENl ALSQ.HANO AND STEAK 

U DERRICKS &. TRAVELLERS, 

THOMAS ROSS, RUTLAND. VT. 



LeConnt's Patent 
MACHIJJIST'S TOOLS. 

Reduced PriceB. 

Set Iron Dogs, ?g to 2 in $ 5.60 

•• ** '^ % ** 4 " $12.00 

•' Steel *• % "2'* » 6.30 

" '• " ?g'»4" $13.00 

Iron & Steel Clamps, Die Dog8,ClampDog8,Vice Clamps, 
Expanding Mandrels, &c. Send for latest PrlceLlst to 
C. W. LE COUNT. South Norwalk. Conn, 



TO ELECTRO-PLATERS. 

T) ATTERFES, CHEMICALS, and MATERIALS, 
l3 in sets or single, wlt,h Books of Instruction for 
Gold, Silver, ob Nickel Fiat in g. THOMAS HALL, 
Manufacturing Electrician, 19 Bromfield Street, Boston, 
Mass. Illustrated Catalogue sent free. 



EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
memts, Slide Rest, Tools, &c. ; also Small 
Engine Lathes, Metal Hand Planers.&c. 
Neatest designs, superior finish. Low 
FriccH. Our new Catalogue describes 
these and every tool necessary for the Am- 
ateur or Artlzan. Send for it. 
WM. L. CHASE & CO.. 
95 & 97 Liberty St., New York. 




The 

find 



ATnTT.rtATTi".! Prize ricturesenifree! An 
e i \lXjU-\3a. X Ji . Ingenious gem ! 50 objects to 
! Address with stamp, E. C. ABBEY. Buflalo, N.Y. 




8,000 in Use! 

Blake's 
STEAM PUMPS 



or every possible duty. Send 

'jr IlluBirated Catalogue. 

lEO. F. BLAKE M'F'G CO. 

86 & R8 Liberty Street, 

New York, 

Cor. Causeway and Friend I 50 and 52 South Cana 
Sts., Boston. Mass. | St. , Chicago, 111. 

LFEUCHTWANGER & CO., Chemists, mau- 
• ufarture and Import many rare chemical produc- 
tions. Soluble Glass, Fluoric Acid, Nickel Salts, Marble 
Putty, Sulplildes, all Metallic Oxides; keep Fluorspar, 
Felspar, Flint, and finest SIlex; Manganese, crystals, 
granulated, and powder of the highest grade. For sale at 
180 FuUon Street, New York. 



Patented i868- 1874. BOLT CUTTERS. 

Dies open and close and Bolt 
thrown out automatically. 
One pattern, holds finished bolts 
on centres and threads them with 
greater accuracy and uniformity 
and ten times as fast as a chaser 
,in a Lathe. Highest award o( 
American Institute, 1869 & 1874. 
Wood & Ll^ht Machine Co. I Worcester, Massa 
make all kmds of Iron Working Machinery- 
Also, Shafting, PulleySi &c. 




iTIachtnery 01 Improved Styles for making 

SHINGLESf HEADING, AND STAVES 

Sole makers of the well known Impboved Law's Patent 
SHIN6LX ASH Hkading Sawing Machine. For circulars 
address TREVOR & CO., Lockport. N. J. 



a LASS "IVTOULDS, for Fruit Jars, Lamps 
Bot.tleB,-L*Alnk Stands, etc., made by H. BROOKE 
15 years Cob. "White and Centbe Stb., j5. Y. For any 
ttilngnew in glass, you will require a mould (or die). 

Every description of moulds for glass, rubber, zinc 
etc. Send model or drawing; inclose stamp. 



MACHINERT. 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLETS, COUPLINGS, BELTING, &C 
ftc. Bend for IHustrate d Catalogue and Price List. 

GEORGE PLACE, 

121 Chambers & lOS Reade Sts. N. Y. Citv 



IMPORTANT FOR ALL CORPORATIONS AND 
MaNF'G CONCERNS.— Buerlc's Watchman's 
Time Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the dlfilerent sta- 
tions of his beat. Send for circular. 
J. E. BIJERK, P. O. Box 979, Boston, Mass. 
N. B.— The suit against Imhaeuser & Co., of New York, 
was decided in my favor, June 10, 1874. Proceedings 
have been commenced against Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court, and especlnlly the 
clock with a series of springs In the cover, and marked 
Pat'a Oct, 20, "J4. Persons using these, or any other 
clocks Infringing on my Patent, will be dealt with accor- 
ding tolaw^^ 



, +V| WROUGHT 
IRON 

Beams & Girders 



THE Union Iron MUls, Pittsburgh, Pa. 
The attention of Engineers and Architects is called 
to our improved Wrought-Iron Beams and Girders (pat- 
tented), in which the compound welds between the stem 
and flanges, which have proved so objectionable in the old 
mode of manufacturing, are entlrelyavolded. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie Brothers* Co., Union Iron Mills, Pittsburgh. Pa 



Hn (leutfcftp ffirfinder. 



Stcje groge unb t^attge Glaffe unfrer SBe- 
DBItcrung tnadicn Wir teionberS barauf 
aufmcrffam, bog unfrc ^'xxma burc^ i^te SSer- 
Binbung mit SDScSIjington unb ben europciijdjen 
^autitftabten, tefonbete SSort^C'ile gut Srlan* 
gung son in- unb augtiinbifdjcn !patcnten 
Btetet. 

3eber Srflnber, gleii^Utel ttjclti^er MationatU 
tSt angc^Brig, t|i burc^ bie liberalcn ^patentgc- 
Jefte ber SSercinigten ©taoten jum ■Jl3atentld)uft 
fiir Erfinbungcn berec^tigt. Un(re gtrnta ifl 
Beteit, gcftiigt ouf 26ja^rtgeSrfo^tung, bcutft^e 
©rfinbet jebcrBeit JuBetat^en unb ju maljigcn 
^Pteifcn rofi^ unb piinttUi^ 5|jQtcnte ju criangcn. 

Sie Scutfi^e ©cclton t|l in ben §anben 
fa^igcr bcutid)er Sngenteute, 'xcic^e in bet 
Office ()et(Bnlt(| mit Etfinbetn bctte^tcn 
teetben. 

ffiet ..Scientific American " rcitb in jt'inen 

epQtten bie Bebeutenberen Srfinbungen be- 
f^tedien. 

(Sottefponbenj etbcten unb )3tom))t Beont^ 
ttjottet. ipamp^li-ti- in bcutlc^cc ©ptoc^e raet- 
ben auf SSjtlangen ftanco jugcionbt. 

abtefrire: 

^autttt & go., 

^Sdentific American" Patent Agentuf 
87 58«e! iRoW, 

ft ^-55 fOl?* eitf' 
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Circulation larger than that of all the 
weekly and monthly publications de- 
voted to Science, Manufactures, Me- 
chanics, Inventions, and Engineering 
combined, published on this Continent; 
therefore its value as an advertising 
medium cannot be over-estimated. 

It goes Into all the machine and workshops In the 
country, and Is taken at the principal libraries and read- 
ing rooms In the United States and Europe. 

A business man wants something more than to see bis 
advertisement In a printed newspaper. He wants circula- 
tion. If It Is worth 25 cents per line to advertise In a pa- 
per of three thousand circulation, it Is worth f 3.75 per 
line to advertise In one of forty-five thousand. 

We Invite the attention of those who wish to make their 
business known, to the annexed rates; 



Sl.OO a Unei, 

1^- I- Each 

.75 a line ijjajjBTiON. 



Back FtLect 

Inside Page, - 

Business and Personal, 1.00 a line 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at the publication office as 
early as Friday morning to appear In next issue. 

If you wish anything in the mechanical line, advertise 
or It In the Scibntifio Ambeioan. 

If you have patents or machinery to sell, advertise In the 
Scientific American. 

Address the publishers, 

]M-ann & Co., 

37 Park Row, New York. 

Ensine, Spindle, & Cylinder Oil. E. H. Kkllogq, 
n Cedar St., N.Y., manufactures the best. Established '58. 
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ODELS TiRAWINGS. -nATTERNS, 

AND I MYERS H 209 

.ACHINEET. UmAN'F'G CO. ICENTJiE ST 



Lawrence Scientific School, 

HARVARD ffNIVERSITY. 

THIS School provides a four years* course in 
Engineering, leading to the degree of Civil .^ngineer, 
or Mining Engineer; and three years' courses in Chem- 
istry, in Natural History, and in Mathematics, Physics 
and Astronomy, each of which leads to the degree of 
S. B. A large portion of the instruction Is the same as 
that given to undergraduates In the College. Students 
of the Scientific School can occupy rooms In College 
Buildings and board, at Memorial Hall. The opportuni- 
ties for students In all the brapches above-mentioned are 
very great, the University being amply provided with 
laboratories, apparatus and collections. Examinations 
for admlsaion will be held September 30, andOctoberl, 
beginning at 8 a. m. For information, address 

JAMBS \r. HARRIS, Secretary. 



NEW YORK STATE FAIR. 

ELMIRA, SEPT. 27 TO OCT. 1, 1875. 

RAILROAD TRANSPORTATION. 

The Managers of the following Railways have.thus far, 
given consent to transport property for exhibition, free 
Both ways, upon the usual conditions: 

Erie Railway; Delaware, Lackawanna & Western; Al- 
bany & Susquehanna; Rensselaer & Saratoga; Norihern 
Central; Southern Central; Greenwich & Johnsonvllle; 
Rome, Watertown & Ogdensburgh; Utlca, Ithaca & El- 
mira; Troy & Boston ; Ogdensburgh & Lake Champ lain; 
Adirondack: Fonda, Johnstown & Gloversvllle. 

The New York Central & Hudson River, Utlca & Black 
River, and Boston & Albany Railroads will return prop- 
erty free. 

ENTRIES CLOSE AUGUST 28, 

With the exception of Entries of Fruits and Flowers. 

^W Steam Power for Machinery in motion, free of 
charge. Address STATE AGRICULTURAL SOCIETY, 
Albany, N. Y. 



Mnnn & Co;s Patent 



Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWEN2Y-E1QH1 TEARS' EXPEIUENCS. 

mORE PATENTS have been eeoured through 

this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps ol the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been ae- 
ected from the ranks of the Patent Office. 

SIXTV THOUSAND inventors have avaUed 
themselves of Munn &Co.^s services in examining their in- 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
Scientific Amebioait, continue to examine Inventions 
confer with inventora, prepare drawings, specifications, and 
as8ignments,attend to filing applications In the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ngton. They also prepare and ffie caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters of Infringement^ furnish copies of patents: in fact 
attend to every branch of patent buslni»8a Doth in this and 
n foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Solonles, and all other countries where patents ar% 
granted. 

A special notice is made in the Scxkntific Ambbicai7 ol 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by sttch notice. 

A pamphlet of 110 pages, containing the laws and full di- 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost fOT 
each country, tame granted, etc., sent free. Address 

MUNN & CO., 

Publishers SCIENTIFIC AMBEICAN, 

37 Park Row, N. T. 
Bkahoh Omos— Corner F anil ItU Street* 

«rutilD^n i>.a 



S »~EMERSONS PATENT planar saws are superseding AlL0THERS.5/yVZ'/-(OT<?A'i-7i?i7/»'/»// 
A .WEMERSONS PATENT CLIPPER SAWS EXPRESSLY fOR VERY HEAVY fEEOANO HARD TIMBER.-^ 
W^R-EMERSONS PATENT FIANCE TOOTHED SAWS. SAME PRICE OF SOLID SAWS. -f.^;,. 

S -'«-- EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWACE.SENTPREPAIOON RECEIPTOF PRICE $5.00.~ '^^l 
^.^.SENO POSTAL CAR DrORGIRCULARAND PRICE LIST TO EMERSON,FORD&CO.BEAVER FALL! 



Office of H. E. Shimp & Brother, Manheim, Fa., August 5, 1875. 
Ge.ntUmen—'^z ship you our 52 inch Saw. We want the Planer Teeth In this Saw also, as the other you made 
for us iB the best Saw we ever used or saw. We can saw off spikes, and just put In a few new teeth (or bits) , and 
then she Is as good as ever. W^e remain, truly yours, H. E. SHIMP & BROTHER. 




and First Prize Savps, in the Great National Sawing- Contest, at Cincinnati, September, 1874 

t tley say ii Eiroje. 

From Messrs. G. W. Mubbat & Co., Engineers, Iron Founders and Machin- 
ists, Manufacturers of Agricultural Implements, &c. 

Banff Foundry, Scotland, May 3d, 1875. 
*' We have now had a few trials of your Tanite Emery Wheels, having used 
them over 12 months, the ordinary shaped ones (square edges) for dressing cast- 
ings and general work; those you specially made for us, we use for dressing the 
teeth of fine pitched wheels. The first cost being so high, and the rapid way 
they wear, made us give them up at first and go back to the London made emery 
wheels; but our men (who do the work by piece) agreed to reduce the price so 
80 much, if we would supplythem, as they said, ' with the fine kind of wheels they 
had last,^ that the reduction does more than pay for the wheels altogether." 
Address THE TANITE COMPANY, 

iStroudsburg, Monroe Co>, Pa< 




Biaionl Soffl Emery f kels. 

Pbices-6x=^,*1.25;8x1,|2.25; 12x1X,*5.50; 16x2,J13.50i 
\8x2. $16.00; 20x2, 19.50; 24x8, $43. All other sizes at pro- 
portionate prices. Fast cutting, free from glazing, they 
ire the bestSolld Emery Wheels. Give diam. of holes 
In your order for wheels. Emery Grinders unequaled by 
any in the world. Address AMERICAN TWIST DEILL 
CO., Woonsoclcet. E. \. 



IRON AND STEEL 

IDROP rORGINGJ 

Of Every Description, at Reasonable Prices. 

I The Hull & B elden Company, Danbury, Ct. 

EXTERMINATED ! ! 
In FURNITURE, 

Carpets and Clothing* without Injury to the most 
delicate coloror Goods. The expense for material and 
labor to clear them from the largest Parlor Suit will not 
exceed One Dollar. For ONE DOL.L.AK we will 
forward recipe and Instructions and guarantee all we 
claim or refund tlie money. We refer to any Na- 
tional Bank in our City, and the Commercial Agency of 
Messrs. Dunn & Co. 

NEWTON & .DAVIS, 

BiNGHAMTON, N. Y. 




THE BEST INJECTOR 

For IjocomotiTe and Stationary Boilers. 

FRIEDMANN»S PATENT, 

Over 15,000 Now in Use Here and in Europe 

Throws more and hotter water, with less steam, than 
any others. It has two Waterways, fixed Nozzles, and no 
movable parts to get out of order 

NATHAN & DREYFUS, Sole Manufacturers, 
lOS Liberty St., New York. 
^^ Send for Catalogue. 



ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS & CO., 
Madison, Ind. D^* Send for book on Boiler Incrus- 
tation. 




Niagara 
Steam Pump Works 

Established 1862. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKIiYN, N. IT. 



DITCHING and EXCAVATION. 

RANDOLPH'S DITCHER AND EXCAVATOR: Simple, 
Strong, and adapted to all soils reasonably free from 
stumps or large stones. Will do the labor of 100 men. 
steadili/.dX the cost of ten. Machines of all sizes, cut- 
ting from three Inches wide, three feet deep, to 36 inches 
wide, four feet deep. Extra sizes made to order. Circu- 
lars, &c., sent on application to 

RANDOLPH BRO'S, 111 Broadway, New York. 



Portland Cement, 

From the best London MannfacturerB. For sale by 

JAMBS BEAND,55 Cliff St. , N.T 

A Practical Treatise on Cement furnished for 25 cents. 



DAMPER ^ let O tWt •""' LEVER 

REGULATORS O JCl |S> X QAGE COCKS. 
MURRIIili & KEIZEB. 44 Holllday St., Bait. 



HARTFORD 

STEAM BOILER 

Inspection & Insnranca 

COMPANY. ^ 



, B. rsAMKUM, y. Pt J. H. Alum, 
J. B. raaoL, Sm. 

HABTFOBD. C®NN. 




IMfte Air Pistol Complete with 
Darts, Slu2;s, Tai'i^ets, etc., $5.00. 

Uecoinmeiidcd by Gcu. Sherinaii, SBntlfoiC'iicular. 




rOElNEW & SECOND HAND ENGINES & BOILERS 
- in perfect order .address Jpiritrs HAKBis.TltusYlUe.Pa. 



IRON PLANERS. ^ 

Nevr Ha-reii« Conn* 




Corrugated Iron 

Iron Buildings, Roofs, Shut- 
ters, Doors, etc. MOSELY 
IRON BRIDGE AND ROOF 
CO., Offices DeySt., New 
York. Send for circulars. 



ENGINES AND BOILERS. New and second-HandT 
Portable and Stationary. For description, address 

GOODWIN & WHITE, Oil City, P». 



Steam Super -Heaters, 



Set under boilers, or In separate furnace, will supply Dry 
Steam of any required temperature, and save fuel. 

HENRY W: BULKLEY, 98 Liberty St., New York 



1S..a..«.>M«^4-AM« ^""' showlnft heat of 

Jr VrOmCXeFS, Orens, not blast pipes 
Boiler flues. Super-Heated Steam, Oil Stills, &c. 

HENRY W. BULKLEY, Sole Manufacturer, 

98 Liberty St., New York 



Machinists* Tools. 

BXTBA HBAVT AND IMPBOTKD PATTEBNB. 

LUCIUS W. POND, MANUFACTUREB, 

Worcester. Mass. 

WABEB OMS 98 LIBEB rXSl., ll. J . 
l^-Lathee,Planers,Bonng ilUla, l}riUs,a»d Bear Cut- 
lers a Specialty , 



^r:T. V. Carpenter. Advertising Agent. Addres 
Boxra, New York city. 



WHEN YOU DESIP.E BOOKS, SKND TO GEO. E« 
STEVENS & CO ., Cincinnati, O. Ask prices or 
Information. 



New Orleans 

Pacific Railway Company. 

New Oblbans, La.. August 7th, 1875. 
Cash Proposals for Six Thousand (6,000) Tuns of Stee 
Rails, weighing 56 lbs. per yard, and In lengths of 30 feet 
bars, are invited by rhls Company. Delivery to be made 
in three equal Installments, during the months of Sep- 
tember, October, and November. 

Also Fish-plates, Bolts and Nuts, Spikes, &c., required 
for above length of rails. 
All to be of bestquality. 

E. B. "WHEELOCK. 
Pbes. N. O. Pacific Railway Co. 



\R>rfabIe 
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^^Lowtst Priced and BEST, 

Do Your Own Printing 

<e O Preaa forcards, labels, envelopes,etc. 
V O Largersizesfor larjjerwork. 

EusinessMendotheir printing and 
advertising, save money and increase 
trade. Amateur Printing:,delight 
ful pastime for spare hours. BOYS 
have great fun and make money fast 
at printing. Send twostamps forfuU 
catalqgue_pres6es type etc t othe Mfrs 
EELSKT&00.> Merlden, €oiin. 



THEHEALD & SI SCO 

Patent Centrifugal Pumps. 

_ VERTICAL & HORIZONTAL. 

First jPremiums at New Orleans, Cincinnati, and New 
York. ^'•Medalqf Special Award, ^* 
American Institute, 1872. 
Perfect satisfaction guaranteed. The cheapest, simplest, 
strongest, most efficient and popular Pump in use, for 
emptying Dry-docks, Coffer-dams, etc., and for use in 
Paper Mills, Tanneries, and Factories. STEAM PUMPS 
very low, for Wrecking, Dredging, Irrigating, etc. Illus- 
trated pamphlet, free. Nearly 1,000 references to actual 



HE. 



pages 
lAiD, 



SISCO & CO. 



Address 
Bal'dwinsville. N. T. 



HASKELL'S THREE CYLINDER PUMP— 
Hand or Power. Cheaper than a Steam Pump. 
Will outwear a Rotary Pump— do more work, with less 
power, than any other pump. Not liable to get out of 
order. Any blacksmith can repair it. Adapted to any 
kind of hard work. Send for Circular. 

CHASE MACHINE COMPANY, Boston, Mass. 



NOYE'8 



Mill Furnishing Works 

are the largest In the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE & SON. Buffalo, N. \ 



TO INVENTORS 

AND MANUFACTURERS 



The 44tli Eshibition of the American Institute will open Sep- 
tember 9tti ; Machinery will be received after August ISth, other 
goods after August 29th. For partieulara address " General Sup- 
erintendent, American Institute, New- York. " 



THE NATIONAL 



Steel Tube Cleaner. 




Adopted and In use by IT. S. Navy, lor sale by dealers. 
Send for Circular. THE CHALMERS SPENCE CO. 
toot E. 9th Street, N. Y.. Agenta for the V. S. 



NON-COMBUSTIBLE STEAM BOILEB & FIFE 

COVERING 

WITH AIR SPACE IMPROVEMENT. 

Sayes len to twenty per ceni,. CHaJjMEKS Si-EMOE CO., 
toots. 9th Street N.Y.: 1202N. 2nd St., St. Louis, Mo. 



---•<— ^r-'>^''-'' 




SCIENTIFIC AMERICAN, 

FOR 187S. 

THB HOST FOFTJLAB SCIENTIFIC FAFEB 

IN THE WOBLD, 

TEIBTIETS TEAR. 
VOLUME XXXIIL-NEW SERIES 

The pubUshers of the SCIENTIFIC AMERICAN 
heg to announce that on the third daj of July 
1875, a new volume commenced. It will continue 
to he the aim of the puhlishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No person engaged in any of the mechanical pur- 
suits should think of doing without the Scientific 
AUEBICAN. Every number contains from siz to ten 
engravings of new machines and inventions which 
cannot he found in any other publication. 

The SCIENTIFIC AMERICAN Is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agrlculture,Commerce, 
and the Industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Ll- 
Diary, and the Reading Room. 
TERMS. 

One copy, one year (postage Included) 53, 20 

One copy , six months (postage Included) — 1.60 
One copy,three months (postagelncluded).. 1,00 
One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress" 10,00 

One cojy of Sclentiflc American for one 
year, and one copy of " Science Record" 

forl875 V, 5.20 

Remit by postal order, draft, or express. 
Address all letters and make aU Post Office ci- 
ders and drafts payable to 

]yLTJNN & CO. 

37 PARK ROW, NEW TORK. 

THE " Sclentiflc American " Is printed wita 
CHA8. ENBQ JOHNSON & CO. S INK. Tenth and 
Lombard Sts. Philadelphia and5(0ol<lSt New Yorii 
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